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Radio set AN/VRC-19(*) in use. 


Figure 1. 


CHAPTER 1 
INTRODUCTION 


Section |. GENERAL 


1. Scope 


a. This technical manual contains instructions 
for the installation, operation, maintenance, and 
repair of Radio Set AN/VRC-19(*) (fig. 1). 
Official nomenclature followed by (*) is used to 
indicate all models of the equipment covered in 
this technical manual. Thus, Radio Set AN/ 
VRC-19(*) represents Radio Set AN/VRC-19 
(24 volts), Radio Set AN/VRC-19X (12 volts), 
and Radio Set AN/VRC-19Y (6 volts); Electrical 
Equipment Cabinet CY-938(*)/VRC represents 
Electrical Equipment Cabinet CY—938/VRC and 
Electrical Equipment Cabinet CY—-938A/VRC. 


6. A list of nomenclature assignments for the 
components of the radio set is given below. A 
common usage name is indicated after each 
component. 

Nomenclature Common Usage 
Dynamotor-Power Supply Transmitter power supply. 

DY-100/U, DY-93/G, or 

DY-98/G. 

Electrical Equipment Cabinet Equipment cabinet. 

CY-—938(*)/VRC. . 


Electrical Equipment Rack Mounting rack. 
MT-1236/VRC. 
Electrical Special Purpose Control cable. 


Cable Assembly C X—2341/U. 
Electrical Special Purpose Battery cable. 
Cable Assembly CX—2342/U 
or Electrical Power Cable 
Assembly C X-2343/U. 


Nomenclature Common Usage 


Power Supply PP-867/U, Receiver power supply. 
PP-868/U, or PP-869/U. 

Radio Receiver R—394/U _____ Receiver. 

Radio Set AN/VRC-19(*)____ Radio set. 

Radio Set Control C—847/U___ Control unit. 

Radio Transmitter T—278/U__ Transmitter. 


2. Forms and Records 


The following forms will be used for reporting 
unsatisfactory conditions of Army materiel and 
equipment. 

a. DD Form 6, Report of Damaged or Improper 
Shipment, will be filled out and forwarded as 
prescribed in SR 745—45-5 (Army), Navy Shipping 
Guide, Article 1850-4, and AFR 71-4 (Air Force). 

b. DA Form 468, Unsatisfactory Equipment 
Report, will be filled out and forwarded to the 
Office of the Chief Signal Officer as prescribed in 
SR 700-45-5. 

c. AF Form 54, Unsatisfactory Report, will be 
filled out and forwarded to Commanding General, 
Air Materiel Command, Wright-Patterson Air 
Force Base, Dayton, Ohio, as prescribed in 
SR 700—45—5 and AFR 65-26. 

d. DA Form 11-238, Operator First Echelon 
Maintenance Check List for Signal Corps Equip- 
ment (Radio Communication, Direction Finding, 
Carrier, Radar), will be prepared in accordance 
with instructions on the back of the form (fig. 27). 

e. Use other forms and records as authorized. 


Section Il. DESCRIPTION AND DATA 


3. Purpose and Use 

Radio Set AN/VRC-19(*) (fig. 1) is a mobile 
frequency-modulated (fm) set normally used for 
nontactical purposes. It operates in the frequency 
range of 152 to 174 megacycles (mc) and has a 
power output of approximately 25 watts between 
152 and 162 me and from 20 to 25 watts between 
162 and 174 mc. This power output allows an 


operating range of approximately 25 miles under 
most conditions. 

a. The equipment can be installed in several 
different types of vehicles such as railroad trains, 
jeeps, sedans, trucks, and ambulances. The 
cabinet that houses the receiver, the transmitter, 
and the transmitter power supply may be mounted 
in various positions to make installation easier. 
Because of its mobility, the radio set has certain 
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R-394/U 
AND 
POWER SUPPLY 


HANDSET 
H-33 /PT 


Figure 2. 


limitations. It is usually operated from a battery, 
and the transmitter output is limited to 25 watts. 
The location of the radio set may not be favorable 
and because the antenna is near the ground it can 
be affected by obstructions such as trees, hills, 
and buildings. 

b. The radio set may be operated from a 6-, 
12-, or 24-volt source. When the source voltage 
is changed, it is necessary to change the plug-in 
power supplies for the receiver and transmitter, 
and change the connections on the equipment 
cabinet. 

c. The radio set may be controlled remotely, 
by using a remote control unit that has all the 
controls necessary for normal operation. Oper- 
ation is simplified to the extent that the driver of 
the vehicle should be able to operate it; a qualified 
radio operator is not necessary. 

d. The radio set consists of an equipment cabi- 
net, a radio receiver, a receiver power supply, a 
radio transmitter, a transmitter power supply, 
a control unit, a control bracket, a control cable, 
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Radio set AN/VRC-19(*), block diagram. 


a battery cable, and a mounting rack. Antennas 
are not included as components of the radio set. 
They are contained in separate installation kits 
that can be obtained through normal supply 
channels. The type of installation kit varies 
according to the intended use of the radio set. 
A block diagram of the radio set is shown in figure 
2. 


4. System Application 


Radio Set AN/VRC-19(*) is a small, mobile 
receiving and transmitting station. It is one 
radio set in a group, which is collectively called the 
nontactical serves. This group is divided into two 
frequency ranges: the low band covering 25 to 50 
mc, and the high band covering 152 to 174 me. 
Radio Set AN/VRC-19(*) operates in the high 
band and may be operated in conjunction with 
certain civilian police facilities if necessary. A 
typical network of high band radio sets is illus- 
trated in figure 3. Many other combinations of 
the various radio sets are possible. 
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a. Two-way communication (one direction at a (1) Radio Receiving Set AN/FRR-36 (only 
time) can be carried on with any of the radio sets one-way communication to Radio Re- 
a ie cel ee ene oe yonauans ceiving Set AN/FRR-36 is possible). 

Pie cette: pacuanaua cus) (2) Radio Set AN/FRC-27. 
ceiving equipment and cannot transmit. 


b. The equipments with which Radio Set AN/ (3) Radio Set AN/TRC-28. 
VRC-19(*) can maintain communication are as (4) Radio Set AN/TRC-34. 
alleen: (5) Radio Set AN/VRC-19(*). 


5. Technical Characteristics of Radio Transmitter T-278/U 


Rrequency range: 2 33> 24. 2 ee eee 152 to 174 me. 
rpransmitter types. i022 lo aes ete Crystal-controlled fm. 
Distance range. .2:-. -- 25 2.3 2s eee ee Approximately 25 miles. 
ype of modulation. 2.222.252.2412 2 28s a ee eee Fm, derived from phase modulation. 
Frequency deviation 2.00.32. 5-3-2 Soe ee eee 15-ke deviation for 100-percent modulation at 1,000 cycles. 
Deviation limited to 18 ke for all frequencies. 
‘Lype of transmission! 3.00. ..02 25 UL eee ee Voice. 
Crystals: 
Ty pee oS SE ee a ee ogee ee Crystal Unit CR-27/U. 
Frequency range: 2 2. 2 o8 = eo re eee 4,750 to 5,437.5 ke. 
Multiplication in transmitter_______________________- 32 times on all frequencies. 
Output: impedance2- 2!) ae ae ee eee ee ee eee 50 ohms into coaxial cable. 
Audio input: 
Carbon microphones:2'4-). 92 oot Se a ee ee 100 mv for 100 percent modulation at 1,000 cycles. 
600-ohm Ime input.o.- 4002020.) eee eee 200 mv for 100 percent modulation at 1,000 cycles. 
Spurious emission =) 2 825 2 oe Le Ne ee ey ee Attenuated at least 70 db below carrier. 
Ahtenns 2). ee es ee Ss ae eee \% wave length vertical. 
Number. of tubes... 2 66. 6 10 Oe a ae eee 13. 
Powersupply 9-2 B22 Be ee re ee eee External dc operated Dynamotor-Power Supply 


DY-100/U, DY-93/G, or DY-98/G. 
Adaptability to service conditions: 


ALGTE Ue: ee 2 a enema 10,000 feet, maximum. 
Shocks:.and ‘vibrations? - 0.2 sce ee ee ene ee eas Will withstand shocks, strains, and vibrations in a vehicle 
traveling over rugged terrain. 
Normal operating temperature_______________-__-_--_-- —40° C. (—40° F.) to +65° C. (149° F.). 
6. Technical Characteristics of Radio Receiver R-394/U 
Frequency range 2 32) 22 sen oa eg 152 to 174 me. 
Receiver type.2a. 2) 60S Oa ee ene ee Dual conversion, crystal-controlled superheterodyne, fixed 
frequency. 
Crystal frequency range... 222. 2...) 2. ee ee 24.033 to 27.7 mc (third overtone crystal). 
Type of Crystals: 
First hf oscillators: 2 oo6 0 en ee ree Crystal Unit CR-32/U. 
Second ‘hf oscillators 020 2c Ve eee eet Crystal Unit CR-18/U. 
Type of reception 20: 1. ee oe ee es Fm (15-ke deviation). 
Number of tubes: 2320.0) Ott DS ee eee 22. 


Intermediate frequencies___________________.___._--.___- 7.8 me and 455 ke. 
Power supply cn oe ei a Power Supply PP-867/U, PP-868/U, or PP-869/U 
plugged into receiver. 


Audio-frequency response 30 dhs ae ee 300 to 3,500 cps. 
Output impedance). (0. 8 Se eee ee 8 ohms. 
Power output: 342 < sie We pore... en a Pe aes ae .5 watts at less than 10 percent distortion. 
Antenna typed. 20 37s) oS ee ee ee 1%4-wave length vertical. 
Special features. 2. ue ee ey. ae oe ee eee Squelch and muting circuits. 
Adaptability to service conditions: 
Altitude: u1 2 2520 ee ee ys a ee ee es le 10,000 feet, maximum. 


es Tae: ese Bale ae eee ae Will withstand shocks, strains, and vibrations in a vehicle 
traveling over rugged terrain. 

Normal operating temperature_______________________ —40° C. (—40° F.) to +65° C. (149° F.). 

Wetec ees a ee VR ON Cie ae ed 26 pounds (including power supply). 


7. Technical Characteristics of Dynamotor-Power Supplies DY-100/U, DY-93/G, and DY-98/G 
(Transmitter Power Supplies) 


Power input: 


Dynamotor-Power Supply DY-100/U__------------_-- 6 volts de, 40 amp. 

Dynamotor-Power Supply DY-93/G_-__--------------- 12 volts dc, 20 amp. 

Dynamotor-Power Supply DY-98/G__--------_---___- 24 volts de, 10 amp. 

Power output: 

Be Vols do. Jaume ha Dat teh! yu a 180 ma. 

ee OUESI C a eee Mee Ghee Le autho 70 ma. 

SOO LVOLGS Cl Ce aimee nme mean freee SNe LO ho EUs ae 5 ma. 

Be CONGO G vibe see ems ioe a OR he NS 1.2 amp (Dynamotor-Power Supply DY-98/G). 

Be URN GA CGE ne eee eR pte ie Sie 2 amp (Dynamotor-Power Supply DY-93/G). 

SURO ERE: HMRE So he! el 2) MN IN he a ee 2 amp (Dynamotor-Power Supply DY-98/G). 

EY SSRN HITS COMERS eA ES) SD Dg CE eT ra SPS .3 amp. 

SeOlLs Cpe eee ee eh 2 .9 amp (Dynamotor-Power Supplies DY-100/U and 
DY-93/G). 

Gimoligdtr 2: pe eee ene. SE so ee 2 amp (Dynamotor-Power Supplies DY-100/U and 
DY-93/G). 

PSE ONG (1G enn err she er .2 amp. 

fe Othe Oe, eee em es! Cee eT 1 amp. 

Adaptability to service conditions: 

Aliiiude et eeeme eer Dae ke ow hee ede eat 10,000 feet, maximum. 

CLITA EEA AVO IGG er) (ey 01 cA) al St aa Se ee Will withstand shocks, strains, and vibrations in a vehicle 
traveling over rugged terrain. 

Normal! operating temperature_-___-_------_---------- —40° C. (—40° F.) to +65° C. (149° F.). 

Niels Ni cee eee arte coe ee Sk yl eek 24 pounds. 

Dei One emma oe er eee oe we 14% in. long by 6% in. wide by 8% in. high. 


8. Technical Characteristics of Power Supplies PP-867/U, PP-868/U, and PP-869/U (Receiver 
Power Supplies) 
Rated input power: 


Power PUD pIWo recon) Weew eet oe eee se lhe. ce Gi Molis he fetes Uns 2 eee oey BRN Pees 2 lo Pela SN ti” it 3.7 amp. 
POWer PUpPIyTE Ba O00) Ue tel eis eee ede BZ OOLESRELC ae ty 2 Coke ee Bibi ea ay De 2.0 amp. 
Power Supp e eons 40 Soo 525 kok keke AI OUGSIAC SE et ta cates rete ts I te es 1.1 amp. 
Filament and heater circuit power outputs: 
Rawr miliaiy al esOOU Ui oe so ke ee CLERC] MR (OMRON ASR ge RR ies et eM 2 Bc RR .45 amp. 
eV Ole CC Nee oe erat a Meme ane er Duh We Remon te wee oe 1 amp. 
LG@ BEY CSIR RRP tees vals 9 OS Sea a ee ry 1.2 amp. 
Power supply, ye Soot) = 2. 22 AS le OO OPV ONS RO ee ee eo eet es tales a ON. ake hee .45 amp. 
GPS eV OCS UAC iene ceeai is eae aie ples Peg Ae Pel NL ae Pe Ik 1 amp. 
LE AEN OILSTAC oe ee Ray rans at ieee yeu LEE MA ee eR 1.2 amp 
POWeroupelmrinu gn. fee Sk ee Cite OLLSr AG cmigwe nL Oa pee Re ee hoe eo 2 .45 amp. 
AAO MOMES CC orem as Sea ate ak Ne Cl 250 ma 
ASV OULSNOLG pees oe tele Se eagle EL 1.2 amp. 
Plate, screen, and bias circuit power drains: 
155 | volte Gelert ed el ee Dee ol tee oe 15 ma. 
LeO Volts tee mere nines he Bel 5 ma. 
PAG Olts CG emer ete remem a et us Baa 50 ma. 
BT AO VOLES Ce ee eee eee mere er rer 2 iy aa ae PE ON a .5 ma. 
Adaptability to service conditions: 
Altitudes. = Upraes Fe hs Sie n2) fp EE A Ee 10,000 feet, maximum. 
Shock and vibratiomso. oe ees el Beh Perera t Will withstand shocks, strains, and vibrations in a vehicle 
traveling over rugged terrain. 
Normal operating temperature____________._____-_-_-_- From — 40° C. (—40° F.) to +70° C. (+158° F.). 
Dimensions? eee ne hs es 5 in. high by 6% in. wide by 7 in. long. 
Weight...) oc teem ener rs care a SA (e 10 pounds. 


9. Packaging Data 


Radio Set AN/VRC-19(*) is packaged for either 
domestic or export shipment. When packaged 
for export shipment, the various components 
of the radio set are packed in small cardboard 
cartons that are contained in a wooden packing 
case. For domestic packaging, the smaller car- 
tons are packed in two large cartons instead of 


the wooden packing case. The smaller individual 
cartons are packed the same for either type of 
shipment. A packing slip is attached to the 
outside of the case. The size, weight, and volume 
of the case or cartons are indicated in the following 
chart: 


Note. Items may be packaged in a manner different 
from that shown, depending on the supply channel. 


Type of packaging Nabe Contents 
Domestics. = sa es 2 oly Radiovseties sie ee See eee 
A CCESSOTICS Hae ee eee 
Pxpott: Se. Ss oeS 1 | Radio set and accessories-_-- 


a. Export Packing. The transmitter, receiver, 
and transmitter and receiver power supplies are 
installed in the equipment cabinet. The cabinet 
is fastened to the mounting rack as it would be for 
installation in a vehicle. Pads are used on all 
corners of the cabinet for shock protection, and 
it is inclosed in a corrugated carton. ‘The carton 
is sealed in a moisture-vaporproof bag and placed 
in a water-resistant carton that is inserted in 
the larger compartment in the wooden packing 
case. The smaller compartment of the case 
holds five cartons, containing the smaller com- 
ponents of the radio set. Figure 16 shows how 
the cartons are placed in the case. 

b. Contents of Cartons. The following is a 
list of the contents of each carton in the case: 


Eacee Item 


1 | Electrical Equipment Cabinet CY-—938(*)/VRC 
(with mounting brackets). 

Radio Transmitter T-278/U. 

Radio Receiver R-394/U. 

Dynamotor-Power Supply DY-100/U, DY-93/G, 
or DY-98/G. 

Power Supply PP-867/U, PP-868/U, or PP- 
869/U. 

Electrical Equipment Rack MT-1236/VRC. 


Height Width ~ Length 


(in.) (in.) (in.) 


Volume |Unit weight 
(cu. ft.) (b.) 


TET 25% 16% 275% 6. 8 156 
ease te 12% 16% 24% 4.9 38 
ss a Ree 25% 16% 42% 10. 3 249 


Package te 


2 | Radio Set Control C—847/U. 

Running spares. 

Electrical Special Purpose Cable Assembly CX-— 
2342/U (6- and 12-volt battery cable) or 
Electrical Power Cable Assembly CX-—2343/U 
(24-volt battery cable). 

Electrical Special Purpose Cable Assembly CX— 
2341/U (control cable). 

5 | Instruction books or technical manuals. 

6 | Handset H-33/PT. 


em 


10. Table of Components 


The crystals that determine the operating 
frequency are not supplied with the radio set. 
The correct crystal frequencies depend on the 
operating frequency assigned to the radio set in 
its particular field use. When the operating 
frequency is known, the required crystal fre- 
quencies may be found by using the methods 
described in paragraphs 85a(5) and 86b. The 
crystals then may be requisitioned through 
normal supply channels. The components (fg. 
4) which make up the three models of Radio Set 
AN/VRC-19(*) are listed on following page. 


Radio Set 
Component AN/VRC- 
19Y 
Radio) Receiver R-394/Uies see eee ee 1 
Power supply PP-S69/Us eo. b= eee ee ee 1 
rower Supply PP=868/ Users ee eos 0 
Power Supply PP=867/Us oe aia es 0 
Hacdionlransmittersk—27 Sees ae os 1 
Dynamotor-Power Supply DY-100/U__-------- 1 
Dynamotor-Power Supply DY—93/G__-__-_----- 0 
Dynamotor-Power Supply DY—-98/G___-__------ 0 
Electrical Equipment Cabinet CY—938(*)/VRC 

Rwith hard warelseeses so. 2. ae ese 1 
Radio Set Control C—-847/U_____----. asic a) Se 1 
Electrical Equipment Rack MT-1236/VRC-_ ---- 1 
Electrical Special Purpose Cable Assembly CX— 

2 A et eee eo SE ina ia a 1 
Electrical Power Cable Assembly CX—2343/U __- 0 
Electrical Special Purpose Cable Assembly CX-— 

Oe hy eet heme ee eee) Se a 1 
Handsetwll—3 3b leeeetins Seer Se 1 
DantrGisisraek et cmmen emer ok 1 
PC ATUNTING SPATCS ese 6 ee 1 
ibe TUNIS Spates eee sewer 8 fo 0 
Gita Running Sparcseeee meee oe ae 0 
Instruction book for Radio Set AN/VRC-19(*) 

Cope oS RAY MH US EAS) ac We ne 2 
Instruction book or technical manual for Radio 

RReECelVier Rao 94: Ui meawe tee eee 2 
Instruction book or technical manual for Radio 

rans toerms= 21s) Opmmne sen eee 2 
Instruction book for Power Supplies PP-867/U, 

PP-868/U, and PP-869/U or TM 11-5079____ 2 
Instruction book or technical manuals (Dyna- 

motor-Power Supplies DY-100/U, DY—98/G, 

Vela Y= 93/7 eres iat on he 2 


Racine: erates Dimensions of components 
AN/VRC- | AN/VRC- 5 
19X 19 Height Width Depth Volume | Weight 
(in.) (in.) (in.) (cu. ft.) Ub.) 

1 1 8% 5% 144) 0.43 16 
0 0 1) 6% a el 10 
1 0 Om 6% uf pali2 10 
0 1 5 6% 7 2 10 
1 ih 8% 4% 14% . 30 8% 
0 0 8% 6% 14% . 36 24 
1 0 8% 6% 14% . 36 24 
0 1 8% 6% 14% . 36 24 
1 1 10% 19%6 16%; 1.05 33 
1 i 5 7% 2% . 07 4¥, 
1 1 7% 23% 1037 |S 10% 
1 OR | aoe [5 c/aye fs LD ie cepa rcs eke 
0 1 SIP le UGS (Oo ese gh ain oe 
1 WE ge te a SOs Seen ae eee 
1 LIER WES Bet Lf Ai i oe VS Bea] Fee ol 
1 1 21% 6} 9% AS A a i ea 
0 0 6 8 8 PPT Sane 
i 0 6 8 8 SP AP Aap ee aN es 
0 1 6 8 8 rae \ eas cnt 
2 8% 11 y . 03 1 
2 2 8% slat % . 03 1 
2s 2 8% 11 % . 03 1 
2 2 8% 11 ¥| . 03 1 
2 2 8% 11 y . 03 1 


Note. 


11. Description of Electrical Equipment Cabi- 
net CY-938(*)/VRC 
(figs. 5 and 28) 

Electrical Equipment Cabinet CY—938(*)/VRC 
is used to house the receiver, transmitter, and 
transmitter power supply. It is made of alumi- 
num with spot-welded construction and is coated 
with a semigloss olive-drab enamel. The equip- 
ment cabinet consists of a body, two covers, and 
two brackets. The two brackets are for mounting 
the cabinet on the mounting rack. The covers, 
which are identical, are held on by six trunk-type 
latches and provide waterproof protection for the 
components and parts within the cabinet. There 
are two entrance holes on the left-hand side of the 
equipment cabinet for the battery and control 


This list is for general information only. See appropriate supply publications for information pertaining to requisition of spare parts. 


cables. A third hole, on the right-hand side, may 
be used to insert the power cable from that side. 
The entrance hole that is not in use may be filled 
with a threaded plug or used for inserting a second 
antenna cable when the radio set is used as a 
radio relay station. Rails mounted within the 
equipment cabinet are pulled in an upward direc- 
tion by springs attached to the rear of the cabinet. 
These rails hold the components firmly in place 
after they are installed. Jacks are provided in 
the rear to interconnect the three plug-in com- 
ponents when they are inserted. Terminal boards, 
which may be reached from the rear, allow connec- 
tions to external circuits. Fuse F801 (50 am- 
peres), which is replaceable from the front when 
the receiver is removed, protects the primary 
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power source from damage caused by overload. 
Nine threaded holes on each side of the equipment 
cabinet permit two types of mounting (par. 26c). 


12. Description of Radio Transmitter T-278/U 
(fig. 6) 

Radio Transmitter T-278/U is a crystal-con- 
trolled fm transmitter capable of operation in the 
frequency range of 152 to 174 mc. It uses 138 
tubes and has a power output of approximately 
25 watts. Two separate oscillators are used to 
permit a choice of either of two preset frequencies. 
The frequency modulation is accomplished by the 
phase-shift method that permits direct crystal 
control of the carrier frequency. 

a. The transmitter uses a separate power sup- 
ply for power and a control unit for operating 
controls. It is a plug-in type component, and all 
external connections are made through a 32- 
contact male connector located on the rear of the 
transmitter. Controls and test points for alining 
the transmitter are located on the front panel. 
A folding handle provides a means of removing 
the transmitter from the equipment cabinet when 
replacement, tuning, or repair is necessary. 


6. A vertical antenna, cut for %-wave length at 
the operating frequency, is coupled to the trans- 
mitter through a length of Radio Frequency Cable 
RG-58C/U. An antenna changeover relay is 
incorporated in the circuit so that the same antenna 
can be used for reception when the transmitter is 
not in use. 


13. Description of Radio Receiver R-394/U 
(fig. 7) 

a. Radio Receiver R-394/U is a 22-tube fm 
dual-conversion superheterodyne receiver. It op- 
erates at a crystal-controlled frequency within 
the frequency range of 152 to 174 me. The high- 
frequency oscillators are crystal-controlled to pro- 
vide maximum stability. The receiver connec- 
tions to the radio set are made through a 31- 
contact male connector located on the rear panel. 
Connections are made automatically when the 
receiver is installed in the equipment cabinet. 
All controls that affect the receiver during normal 
operation are located on the control unit. 

b. The receiver consists of a base assembly and 
six plug-in subassemblies for the various groups 
of stages. The base has interconnecting wiring 


Figure &. Electrical equipment cabinet CY-938/VRC. 
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and jacks to complete the signal and current 
paths through the receiver. This construction 
permits rapid servicing and a minimum of stock 
parts for replacement. Each subassembly oc- 
cupies a shielded compartment and is further 
shielded by a metal cover that slides over the unit. 

c. A separate receiver compartment houses the 
receiver power supply, which is a separate com- 
ponent. The power supply, when plugged into 
the receiver, must be capable of operating at the 
correct input voltage for the radio set in which 
it is installed. The receiver is designed to use 
Power Supply PP-869/U, PP-868/U, or PP-867/U 
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Figure 6. Radio transmitter T—278/U. 


for 6-, 12-, or 24-volt operation, respectively. 
Refer to paragraph 8 (and to TM 11-5079, Power 
Supplies, PP-867/U, PP-868/U, and PP-869/U) 
for the technical characteristics of the receiver 
power supplies. 

d. The receiver normally operates at a single 
preset frequency. To change this frequency, it is 
necessary to change’a crystal in the local oscillator 
subassembly and realine all the stages preceding 
the first mixer. This operation should not be 
attempted by the operator; it must be performed 
by a competent radio repairman who is familiar 
with repair techniques of this equipment. 


Figure 7. 


14. Description of Radio Set Control C-847/U 
(fig. 8) 

Radio Set Control C-847/U is used to control 
the operation of the radio set. It consists of a 
small waterproof metal box that contains the 
operating controls and a speaker for monitoring 
purposes. It is mounted either on the radio set 
or at some other location in the vehicle, usually 
the instrument panel. Mounting is accomplished 
by means of a flange on each side of the box. 
These flanges are slotted so that they will mate 
with the stud bolts on the control bracket (if used). 
The bracket is attached to the vehicle or to the 
equipment cabinet, and allows the control to be 
removed easily for repair. The control unit 
contains 4 controls, 2 pilot lamps, a speaker, audio 
attenuator pads, and connectors which— 

a. Turn power on and off for the radio set. 

b. Indicate when the power is on. 


-™297-120 


Radio receiver R—894/U. 


c. Indicate when the transmitter is on. 


d. Select either of two preset transmitter 
frequencies. 


e. Contro! the receiver squelch operating level, 
and provide a means of disabling the squelch 
circuit. 


f. Control the volume of the monitor speaker 
and handset. 


g. Provide interconnection from the handset 
to the receiver or to the transmitter for normal 
operation. 


15. Description of Dynamotor-Power Supplies 
DY-100/U, DY-93/G, and DY-98/G 

(fig. 9) 
a. Dynamotor-Power Supplies DY—100/U, DY-— 


93/G, and DY-98/G are 6-, 12-, and 24-volt 
transmitter power supplies used with Radio Sets 
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Figure 8. Radio set control C-847/U. 


Figure 9. 
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Dynamotor-power supply DY-100/U, DY-93/G, 
or DY-98/G, oblique view. 


AN/VRC-19Y, -19X, and -19, respectively. The 
power supplies change 6-, 12-, or 24-volt battery 
power to voltages needed to operate the trans- 
mitter. 

b. When the power supply is inserted in its 
position in the equipment cabinet, all connections 
to other components of the set and the power 
source are made automatically by a 32-contact 
male plug at the rear of the power supply. It is 
held firmly in place by a lock-in assembly with a 
control handle on the front panel. A separate 
handle to remove the unit from the equipment 
cabinet and four voltage test points are also avail- 
able on the front panel. The unit is protected by 
two covers; one for the top, sides, and front, and 
one for the bottom. Refer to paragraph 7 for 
technical characteristics of the transmitter power 
supplies. 


Note. Transmission time should be limited to a maxi- 
mum of 3 minutes of continuous operation to prevent over- 
heating the dynamotors. If the dynamotors are used con- 
tinuously for 3 minutes, a cooling period of 12 minutes 
must be allowed before the next transmission. 


16. Power Supplies PP-869/U, PP-868/U, 
and PP-867/U (Receiver) 
(fig. 10) 
a. The receiver power supply is constructed on 
an individual chassis, designed to occupy a com- 
partment in the receiver. Three different models 


are available to provide operation with vehicular 
Intercon- 


voltage sources of 6, 12, or 24 volts. 


T2979 


Power supply PP-867/U, PP-868/U, or 
PP-869/U (receiver). 


Figure 10. 


nection between the power and control circuits is 
made through a 15-contact female connector that 
connects to a mating connector on the receiver 
base. There are no controls on the power supplies. 

b. Power Supply PP-869/U is used with Radio 
Set AN/VRC-19Y to adapt the receiver to a 
6-volt direct-current (de) power source. Power 
Supply PP-868/U permits the receiver to be used 
with Radio Set AN/VRC-19X, which operates 
from a 12-volt de power source. Power Supply 
PP-867/U, 24 volts, is used with Radio Set 
AN/VRC-19. Figure 10 is representative of all 
three power supply models. 


17. Antenna 


The antenna used with the radio set is not 
supplied with the equipment but is contained in 
one of two general purpose installation kits (par. 
3d). One kit is used for hard-top vehicles such 


ADJUSTING NUT 


SPRING li 


MOUNTING beegaall 
BRACKET |@ 


Figure 11. Coaxial antenna mounted on a jeep. 


as sedans or ambulances. It contains a 17-inch 
whip antenna which is mounted vertically at the 
center of the vehicle roof. The second installation 
kit is used for other than hard-top vehicles (jeeps 
or command cars). It contaims a coaxial antenna 
(fig. 11) that consists of a wire (17 inches long) 
and a skirt mounted on a supporting mast. The 
antenna is fed by a coaxial cable (supplied with the 
antenna) which passes through the supporting 
mast. The hight of the antenna may be adjusted 
by loosening the adjusting nut on the supporting 
mast. The supporting mast is connected to a 
mounting bracket by means of a spring to prevent 
damage if the antenna hits obstructions. 
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18. Electrical Equipment Rack MT-1236/VRC 
(fig. 12) 

Electrical Equipment Rack MT-1236/VRC is a 
metal support that cradles Electrical Equipment 
Cabinet CY-938(*)/VRC. The equipment cabi- 
net rests on four rubber shock mounts, which are 
on posts that extend approximately 7 inches from 
the base of the mounting rack. These keep the 
equipment cabinet from touching anything but 
the mounts and permits two methods of mounting. 
The base of the mounting rack has 24 holes, which 
allow it to be secured to a vehicle in various ways. 
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Figure 12. Electrical equipment rack MT-1236/VRC. 


Figure 18. Control bracket. 


19. Control Bracket 
(fig. 13) 

The control bracket is used to mount the control 
unit. It is a flat metal plate with three mounting 
holes that mate with the threaded holes on the 
side of the equipment cabinet. Two threaded 
studs, projecting from the plate, hold the control 
unit with the aid of nuts and washers. Although 
the control bracket is designed to secure the con- 
trol unit to the equipment cabinet, it also can be 
used at other locations in the vehicles. 


90. Handset H-33/PT and Handset Holder 


Handset H-33/PT (fig. 14) is a combination 
microphone and receiver with a push-to-talk 
switch and connecting cord. The carbon button 
microphone has a resistance of 40 ohms. The 
impedance of the receiver is approximately 300 
ohms. A double-pole, single-throw (DPST) switch 
is provided for push-to-talk operation. The con- 
necting cord is 6% feet long and is terminated in a 
10-pin audio connector that mates with the 
HANDSET connector on the control unit. A 
handset holder is included with the radio set to 
provide a means of securing the handset when it 
is not in use. The holder is packed with the 
spare parts and consists of a mounting bracket 
and clip assembly. It can be mounted on the 
control unit or any other convenient location 
within the limits of the handset connecting cord 
length. Refer to paragraph 26f for assembly and 
installation details. 


TM2O?-12 


Figure 14. Handset H-33/PT. 
21. Cables 


a. Electrical Special Purpose Cable Assembly 
COX-2342/U and Electrical Power Cable Assembly 
OX-92343/U (Battery Cables). The battery cable 
(fig. 15) used with the radio set varies in character- 
istics, depending on the type of vehicle in which it 
is installed and the voltage of the vehicular elec- 
trical system. In a jeep installation, for instance, 
the cable may be shorter than in a sedan or truck 
installation. The same sized wire is used with 
both the 6- and 12-volt systems. The 24-volt 
cables have thinner wires because they carry less 
current. Each battery cable is made up of two 
heavy-current insulated wires encased in a heavy- 
duty rubber coating. The ends of the wires that 
connect to the equipment cabinet have eye-type 
lugs soldered to them. The 6- and 12-volt systems 


use Electrical Special Purpose Cable Assembly 
CX-2342/U, and the 24-volt system uses Elec- 
trical Power Cable Assembly CX-2343/U. 


Figure 15. Battery cable. 


b. Electrical Special Purpose Cable Assembly 
CX-2341/U (Control Cable). The control cable 
(fig. 4) consists of 20 wires cabled together and cut 
to reach between the control unit and the equip- 
ment cabinet. In installations where the control 
unit is located on the equipment cabinet, such as 
for jeeps, the cable is approximately 18 inches long. 
In other types of installations, where the control 


_ unit is mounted some distance from the equipment 


cabinet, the length of the cable may be 16 feet or 
longer. The necessary length of cable for any 
particular type of installation is included in the 
appropriate kit for that type of installation. 
Installation kits are not supplied with the radio 
set but must be ordered through normal supply 
channels. The lead that carries the microphone 
audio signal is shielded. This shield is grounded 
at the equipment cabinet end only. 


22. Running Spares a 


A group of running spares is supplied with each 
radio set. Spares are provided for all normally 
expendable items such as tubes, fuses, pilot lamps, 
and vibrators. Each of the three radio sets has a 
different set of running spares. In all models, the 
running spares are packed in the same packing 
case as the equipment. The following is a list of 
the running spares provided for the three models 
of the equipment: 
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Equipment 


Item Set Set Set 


Tube, electron type 1AD4__-__---- 3 
Tube, electron type 5840______---- 1 
Tube, electron type 5678___--_---- 4 
Tube, electron type 6AK6____-__-- 1 
Tube, electron type 5672_______-_- 2 
Tube, electron type 2E24________- 2 
Tube, electron type 3B4_------_--- 1 
Tube, regulator (receiver power 

SUPDEV a eet 2s er ee a ae 2 2 2 


nS 


SUPPLY ese ens SSN eel el eee 


Vibrator 240 v2 eae se rere eee 
Vibrator: Givi ates ee ae 
Vibrator? veo %. Wee Be hs ee 
Fuse, link type, 50 amp___-_------- 
Fuse, ceramic body, cartridge type, 


Noor OF 
Nor oor 
Noon Ke 


Fuse, cartridge, 15 amp______----- 
Fuse, cartridge, 3 amp__-___-_----- 
Fuse, cartridge, 5 amp_-_--_------- 
Fuse, cartridge, 6 amp___________- 
Fuse, cartridge, 10 amp__-____---_- 
Fuse, cartridge, 20 amp-_--_-_-_----_-- 
Brush, dynamotor output____-__-_- 
Brush, dynamotor input, 6 v_--_-_- 
Brush, dynamotor input, 12 v__-__-_ 
Brush, dynamotor input, 24 v_-__-_ 
Handset: Holders 2%). 2ae sea 


FOONnNNCOCCCOOCN NS 
FONONOCNOACOCS 
KeNOOCONNONOASC OC 


23. Difference in Models 


a. The radio set is available in three different 
models, each designed to operate from a different 
voltage source. Basically, the models are the 
same. Certain differences do exist because of 
the different voltage sources and types of installa- 


tion. The type of antenna will vary with the 
type of installation (par. 17). Certain compo- 
nents of the radio sets are changed with the volt- 
age source. The particular component associated 
with each model of radio set, and therefore the 
difference in models, is indicated in the chart 
below: 


Radio Set | Radio Set | Radio Set 
Item AN/VRC-| AN/VRC- | AN/VRC- 
19Y 19X 19 
Power Supply PP-869/U_-_-_ Xo 22 
Power Supply PP-868/U____|_______- X58) | eee 
Power-Supply PP-867/Us2 2} 2 eee xX 
Dynamotor-power Supply 
DY 93 /(Gee aera? Cr, oe es Sa Kia lS eae es 
Dynamotor-power Supply 
DY=98/Gei ae ese Peak Pare ens ae x 
Dynamotor-power Supply 
E100) Use ee eee ae Xo | . 


Electrical Special Purpose 

Cable Assembly C X—2342/ 

U (power cable)__________ xX xX 
Electrical Power Cable As- 

sembly C X-—2343/U (pow- 


OL CADE) cy Bit tree ce ee a eee Ce xX 
Running spares (6 v)______- XX) |. o3 
Running spares (12 v)______|_--____- D, age fe 
Runnitig spares (24. V)-25..22)/.222. 5 | eee x 


6b. Two models of the equipment cabinet are 
presently in use; Electrical Equipment Cabinet 
CY-938/VRC and Electrical Equipment Cabinet 
CY-938A/VRC. The A model differs from the 
unlettered model only in the position of the trunk- 
type latches used to fasten the covers. On the 
unlettered model, these latches are mounted on 
the cabinet and their mating hooks are mounted 
on the covers. The positioning of these parts has 
been reversed on the A model; the latches are 
mounted on the covers and the hooks are mounted 
on the cabinet. 


CHAPTER 2 
OPERATING INSTRUCTIONS 


Section |. SERVICE UPON RECEIPT OF MATERIAL 


24. Siting 


a. Location in Vehicle. The location of Radio 
Set AN/VRC-19(*) in a vehicle is determined by 
the type of vehicle in which it is used. Installa- 
tion instructions are included with the installation 
kits for particular types of vehicles. 

b. Effects of Surroundings. Better operation of 
the equipment can be expected when the surround- 
ing land is flat or when the vehicle is on the top of 
a hill. Hills, cliffs, densely wooded areas, build- 
ings, and other obstructions in the transmission 
path can cause a serious loss in the range of the 
set. Valleys and other low places are poor loca- 
tions for radio reception and transmission because 
the surrounding high land absorbs the signal. 
Weak or otherwise undesirable signals may be ex- 
pected if the set is operated under or close to steel 
bridges, underpasses, power lines, hospitals, or 
power units. Whenever possible, try to move the 
vehicle away from an undesirable location before 
operating the radio set. 


25. Uncrating, Unpacking, and Checking New 
Equipment 


Note. For used or reconditioned equipment, refer to 
paragraph 28. 


a. Unpacking (fig. 16). Be careful not to dam- 
age the radio set or other parts when unpacking 
the equipment. Do not drop the packing case or 
poke through the smaller cartons with a sharp in- 
‘strument; this can cause damage to the packed 
equipment. When taking the package apart, do 
not exert too much pressure upon the contents. If 
possible, unpack the equipment in a location that 
is dry and free from dust or dirt. To quickly and 
safely remove the equipment from the case, follow 
the unpacking instructions in the order given. 


(1) Cut the metal bands, encircling the 
wooden packing case. If possible, use a 
pair of tin snips or a pair of large cutting 
pliers. 


(2) Pry open the top cover; be careful not to 
force the prying instrument too far into 
the package. Remove the top cover and 
save it for possible repacking (save all 
the packaging material except the silica 
gel). es 

(3) Take out the small packages containing 
the instruction books or technical man- 

- uals, running spares, and cables. 

(4) Place the case on its side and slide out 
the large package containing Electrical 
Equipment Cabinet CY—938(*)/VRC and 
components. 

(5) Open the flaps on the cartons and remove 
the contents. 

(6) Slit the moisture-vaporproof bag (in the 
large carton) along its seam and remove 
the equipment cabinet. 

(7) The individual spare parts and other parts 
are wrapped and marked separately. 
Remove the wrappings of all the parts to 
be used. 

b. Checking. Always check equipment for dam- 
age that may have happened during shipment. 
Remove each of the conponents and check them 
for damage such as broken tubes, resistors, cut 
wires, shorted terminals, bent capacitor plates, 
and smashed transformer cans. To remove a 
component, rotate the lock-in rod handle 360° in 
a counterclockwise direction, and pull the com- 
ponent from the equipment cabinet. Check all 
parts against the packing list that is in an envelope 
tacked to the outside of the case. It is necessary 
to remove the covers on the components to check 
the tubes and other parts. The receiver top 
cover is secured by a single latch at the rear of 
the receiver. After removing this cover, any of 
the plug-in units may be pulled out with the ex- 
ception of the receiver power supply. To remove 
the receiver power supply, take out six screws. 
It then can be removed from the chassis and, at 
the same time, the plug to the receiver base can 
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Figure 16. Radio set AN/VRC-19(*), export packaging. 


20 


be disconnected. The transmitter power supply 
cover is secured by six screws. It is not neces- 
sary to remove the screws completely because the 
cover has open slots that permit it to be lifted 
from the power supply when the screws are loos- 
ened. When all the components have been 
checked and it is reasonably sure that there is 
no damage, replace the receiver power supply and 
component covers by reversing the procedure used 
for disassembly. 


26. Installation of Equipment 

a. General. There are two methods of mount- 
ing Radio Set AN/VRC-19(*). The method 
with the front panels of the components facing 
upward will be called the vertical mounting, and 
the method with the front panels of the compo- 
nents facing to the side will be called horizontal 
mounting. The two methods of mounting are 
shown in figure 17. If the equipment cabinet is 
to be located so that the front and rear covers 
cannot be removed after installation, the wiring 
and connections to the radio sect must be made 
before the equipment cabinet is mounted. In 
this case, refer to paragraph 27 before proceeding 
with the installation. 

b. Installation of Electrical Equipment Rack 
MT-1236/VRC. Install Electrical Equipment 
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Figure 17. 


Rack M7T—1236/VRC in a vehicle where a suit- 
able mounting surface is available. If possible, 
locate the rack so that there is enough surround- 
ing space to allow access to both the front and 
rear of the equipment cabinet. In some vehicles, 
threaded mounting holes will be available. In 
most vehicles, however, it will be necessary to 
drill and tap (thread) the holes. Six holes are 
enough to secure the rack. Choose the holes in 
the base of the mounting rack that are to be used 
for installing it. If it is not possible to use the 
mounting rack as a guide when drilling the holes 
in the vehicle, make a drawing of the exact spac- 
ing of these holes on a piece of paper or card- 
board (a template), and use it as a guide. The 
dimensions for the mounting rack and the holes 
in its base are shown in figure 18. Use %-inch 
bolts and lockwashers to secure the rack to the 
vehicle. If the holes cannot be threaded, nuts 
must be used on the other side of the mounting 
surface. 

c. Installation of Electrical Equipment Cabinet 
CY—938(*)/VRC. If necessary, make the wiring 
connections described in paragraph 27 before the 
equipment cabinet is installed. Replace the rear 
cover on the cabinet when the wiring connections 
have been made. Fasten the two mounting 
brackets to the equipment cabinet in either the 
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HORIZONTAL MOUNTING ™ 297-16 


Methods of mounting electrical equipment cabinet CY—938(*)/VRC. 
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Figure 19. Electrical equipment cabinet CY-938/VRC, mounting bracket installation. 


horizontal or vertical position, depending on how 
the equipment cabinet is to be mounted (fig. 17). 
The correct bracket position for each method of 
mounting is shown in figure 19. Each bracket is 
held by five bolts that are screwed into the 
threaded holes in the sides of the equipment 
cabinet. After the brackets are attached, install 
and secure the equipment cabinet on the mounting 
rack with four bolts, one for each post of the 
mounting rack. The necessary bolts, nuts, and 
washers are supplied with the equipment cabinet. 

d. Installation of Control Bracket. The control 
bracket (fig. 13) has three mounting holes that 
match three threaded holes on the side of the 
equipment cabinet. Fasten the control bracket 
on the equipment cabinet with 3 threaded bolts 
and 3 washers. The control bracket can be used 
for installing the control unit only when the 
equipment cabinet is mounted vertically. If 
horizontal mounting is used, the control bracket 
must be mounted on some other surface. If 
threaded mounting holes are not available on the 
surface selected, they must be drilled and tapped 
(threaded). Make a drawing of the exact spacing 
of the three holes in the control bracket (a tem- 
plate), and use it as a guide in spacing the holes 
to be drilled. When mounting the control bracket 
on a surface other than the equipment cabinet, 


place the bracket so that nothing will be in the 
way when attaching the control unit, and be sure 


‘that the location is within reach of the control 


cable. 

e. Installation of Radio Set Control C-847/U. 
Remove the rear cover from the control unit by 
unscrewing the eight screws that hold it. Make 
the proper control cable connections before in- 
stalling the unit on the equipment cabinet. Refer 
to the instructions given in paragraph 27 to make 
these connections. Replace the cover on the 
control unit, and place it flush against the control 
bracket so that the two flanges align with the studs 
on the bracket. Place washers over the studs; 
then secure the control unit with two nuts. 

f. Installation of Handset Holder. The handset 
holder consists of an L-shaped bracket and a clip 
assembly, and is packed with the spare parts kit. 
The clip can be used separately or in conjunction 
with the bracket, depending on the installation. 
When using both parts, the clip is fastened to the 
bracket by means of two holes provided in the 
bracket. The clip or clip and bracket assembly 
can be mounted at any convenient location con- 
sistent with the length of the control cable. 

g. Installation of Components in _ Electrical 
Equipment Cabinet CY-938(*)/VRC. Place the 
rear of the component to be installed on the rails 
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DYNAMOTOR-POWER SUPPLY =  -——~ _ 
RADIO TRANSMITTER T-278/U 


RADIO RECEIVER R-394/U 


in the proper section of the equipment cabinet. 
Slide it into the equipment cabinet until the plug 


on the component and the jack in the cabinet are: 


engaged. Secure it in place by turning the lock-in 
rod handle 360° in a clockwise direction. Place 
the handle in an upright position flush against the 
front panel of the component. After all compo- 
nents are installed, replace the front cover on the 
equipment cabinet. Figure 20 shows the compo- 
nents installed in the equipment cabinet. 


h. Antenna Installation. The location of the 
antenna, in most cases, is determined by the type 
of vehicle. In general, the antenna should be 
placed as high as possible on the vehicle. Instal- 
lation instructions depend on the type of antenna 
used and are contained in the individual antenna 
kits ordered through normal supply channels with 
the radio set. 


27. Connections 
(fig. 21) 
a. General. The method of mounting the 
equipment cabinet will affect to some extent the 


order in which the radio set is connected. The 
input cables from the power source are connected 
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DY-93/6 


Figure 20. Electrical equipment cabinet CY-938/VRC, with components installed. 


from the front with the receiver out of the equip 
ment cabinet. All other connections are made © 
with the rear cover removed. This means that 
connections can be made after installation only 
if both the front and the rear of the equipment 
cabinet can be reached. Refer to figure 21 for a 
cording diagram of all necessary connections. 
b. Power Connections. 


Caution: Do not connect cables to the primary 
power source (battery) until all other connections 
have been made. The battery cable has lugs on 
one end for connection to the radio set. They are 
to be connected in the following manner: 


(1) Remove the front cover of the equipment 
cabinet. 

(2) Remove the receiver. 

(3) Feed the end of the battery cable with 
the lugs attached through the top cable 
hole at the rear left side of the equipment 
cabinet. 

(4) Connect the leads to terminals 1 and 2 of 
terminal board TB806. The lead that 
will go to the ungrounded terminal of 
the battery must be connected to ter- 
minal 1 of TB806. 
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(5) Be sure that a good 50-ampere fuse is 
securely in place in the fuse holder. 
Caution: Do not use a fuse rated 
above 50 amperes. The equipment 
might be damaged. 

c. Jumper Connections. The radio set is de- 
signed to use either of three power sources. It is 
necessary, however, to make jumper connections 
at the rear of the equipment cabinet to adapt the 
set to the particular source being used. Remove 
the rear cover from the equipment cabinet and 
make the proper connections as indicated below. 

(1) In Radio Set AN/VRC-19(*) (all models) 
place a jumper between terminals 3 and 
4 of TB801, between terminals 5 and 6 of 
TB802, and between terminals 8 and $ 
of TB802. 

(2) In Radio Set AN/VRC-19Y (6-volt 
model), place a jumper between terminals 
1 and 2 of TB803. 

(3) In Radio Set AN/VRC-19X (12-volt 
model), place a jumper between terminals 
3 and 4 of TB802. 

(4) In Radio Set AN/VRC-19 (24-volt mod- 
el), place a jumper between terminals 2 
and 3 of TB803. 


Note. It is possible to make the transmitter 
tube filaments operate continuously by connect- 
ing a jumper across two terminals in the trans- 
mitter power supply (fig. 47, 48, and 49). Refer 
to the transmitter power supply instruction book 
for connection details. 

d. Control Connections. Remove the rear covers 
from the equipment cabinet and from the control 
unit. Feed the spade lug end of the control cable 
through the lower cable hole on the left-hand side 
of the equipment cabinet. Each wire of the cable 
is marked with a numbered metal tag. The num- 
bers match terminal numbers of terminal boards 
TB804 and TB805. Connect each wire to its 
mating terminal on these boards. The heavy 
braided lead should be connected under the screw 
marked GND. Feed the other end of the cable, 
which has pin connectors, through the hole in 
the bottom of the control unit. The ends of 
these wires also are marked with numbered metal 
bands. Plug each pin connector into its mating 
jack on terminal boards TB1501 and TB1502 in 
the control unit. After making these connections, 
replace the rear covers on the control unit and the 
equipment cabinet. 

Note. When only one crystal is available for Radio 
Transmitter T—278/U, place it in the frequency 1 crystal 
socket. Connect leads 5 and 6 of the control cable from 
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the control unit to terminal 5 of TB804. This permits 
the transmitter to operate in either position of the fre- 
quency selector switch. 


e. Retransmission Connections. It is necessary 
to make fairly extensive adjustments to the radio 
set when retransmission operation is required. 
A separate antenna must be used for the receiver, 
and retransmission relay K271 must be plugged 
into the receiver. Jumper connections in both the 
receiver and the equipment cabinet must be 
changed. These adjustments require a suitable 
receiving antenna, a suitable length of radio fre- 
quency cable, mating radio frequency cable con- 
nectors, and one Receiver Subassembly MX-— 
1547/G. This equipment is not supplied with the ~ 
radio set and must be ordered through normal 
supply channels. When the radio set is used as a 
retransmission unit, the unused power cable 
entrance hole in the equipment cabinet may be 
used as an entrance hole for the cable from the 
second antenna. To adjust the radio set for use 
as a retransmission unit, proceed as follows: 

(1) Install the antenna supplied with the 
retransmission installation kit as a re- 
ceiving antenna. Follow the instruc- 
tions given in the installation kit. 

(2) In the equipment cabinet, remove the 
jumper from terminals 3 and 4 of TB801 
and connect jumpers between terminals | 
1 and 10, 2 and 9, 5 and 6, and 8 and 9 of 
TB801. Cut the coaxial cable between 
J801 and J803 at its midpoint and 
install one of the radio-frequency (rf) 
connectors to the end of the half con- 
nected to J803. Tape the exposed end 
of the other half. 

(3) Install the other rf cable connector to one 
end ot a suitable length of radio fre- 
quency cable, and connect it to the 
coaxial cable connected to J803. This 
length of cable should be long enough to 
reach to the receiving antenna. Attach 
the other end of the radio frequency 
cable to the newly installed receiving 
antenna. 

(4) In the receiver, disconnect the end of the 
jumper connected to terminal 9 of TB251. 
and connect it to terminal 11 of TB251. 
Plug Receiver Subassembly MX-1547/G 
into the space provided. 

f. Battery Connections. Be careful when con- 
necting the power cable to the battery. Connect 
the grounded lead of the power cable (terminal 2 


of TB806) to the grounded side of the battery. 
Connect the ungrounded lead of the power cable 
to the ungrounded side of the battery. Provision 
is made in Radio Set AN/VRC-19(*) to operate 
when either the positive or the negative terminal 
of the vehicle battery is grounded to the chassis. 
Polarity of the battery does not affect any of the 
components except the transmitter power supply. 
If the output of the transmitter power supply 
dynamotor is not of the correct polarity, a negative 
high voltage will be applied to the transmitter 
instead of a positive voltage. This can be cor- 
rected by reversing the output connections of the 
dynamotor. To do this, it is necessary to remove 
the transmitter power supply from the equipment 
cabinet, remove its top cover, and reverse the 
output plug connectors located at the rear of the 
dynamotor (fig. 30). After changing the polarity, 
replace the power supply. The polarity can be 
checked at the front panel of the power supply by 
placing a dc voltmeter across the terminals marked 
—25V and +380V (fig. 25) with the positive 
terminal of the meter at the +380V terminal. If 
the voltmeter reads in a positive direction, the 


polarity is correct. If the voltmeter reads in 
wrong direction (negative reading) the polarity 
of the power supply is incorrect, and the dyna- 
motor output connections must be reversed. 


28. Service Upon Receipt of Used or Recon- 
ditioned Equipment 


a. Refer to the instructions given in paragraphs 
9 and 25 when unpacking used or reconditioned 
equipment. 

6. If used equipment is received for service, 
check for tags or other sources of information re- 
garding the condition of the equipment. If the 
sources of information indicate changes in the 
wiring of the equipment, note the changes in this 
manual, preferably on the component schematic 
diagrams. When the condition of the equipment 
is doubtful and information is not available, per- 
form the troubleshooting procedures described in 
paragraphs 72 through 87. A thoroughly re- 
conditioned piece of equipment may be considered 
to be in the same condition as new equipment, and 
instructions for the operation of new equipment 
may be followed. 


Section Il. CONTROLS AND INSTRUMENTS 


29. Controls and Their Uses 

The controls used for normal operation after 
the radio set is installed and adjusted are located 
on the control unit. These controls are not com- 
plicated; however, an understanding of their 


functions will enable the operator to take ad- 


30. Radio Set Control C-847/U, Controls 


, vantage of the service that can be provided with 


proper control settings. The other controls and 
test points are located on the transmitter, trans- 
mitter power supply, and receiver. They are used 
mainly to check the radio set for proper operation, 
initial tuneup procedures, and maintenance pro- 
cedures. 


(fig. 22) 
Control Function 
VOLUME-OFF switch___________ Turns on the power to the radio set and controls the volume level to the handset 


and the speaker. 
BrICR switch. {oe fy eee Fo 


Connects the speaker in the ON position. 


Four volume levels are available. 


In the OFF position, disconnect the 


speaker. The switch is spring-loaded and must be held in place when using the 
OFF position. 

POWER indicator 20522 24-2561. Lights whenever the VOLUME switch is in any position but OFF; indicates that 
power is applied to the receiver. 

TRANSMIT indicator: -________. Lights when the push-to-talk switch on the handset is closed; indicates that the 
transmitter is in operation and the receiver is disabled. 

BQUELCH  controligi. 22 sd Disables the receiver squelch circuit with the SQUELCH control in the OFF 
position. In other positions, the control sets the level of squelch operation. 

PRE 1-2 switch... oe Selects either of two preset transmitter frequencies. 

HANDSET connector___________-_ Located on the bottom of the control unit, it connects the handset cable to the 


control unit, thereby connecting the handset to the necessary receiving and 
transmitting circuits. 


BBORKOP onc 5 oc AoE oe ene Enables the operator to hear incoming signals without having to hold the handset 


to his ear. 


This feature is necessary when the vehicle is in motion or when more than one 
person desires to listen. 


27 


BEFORE OPERATION REVIEW 
TM( ) PACKED WITH EQUIPMENT, 
oO ; 


TRANSMIT 


CAUTION 


TM 297-93 | 


Figure 22. Radio set control C-847/U, front panel controls. 


31. Radio Transmitter T-278/U, Controls 
(fig. 23) 


Control 


Function 


GS LOH Paswitchaoseemeane tee a re ON pe Bo 


OME OR rswitthe 2. = see te 


DRIVER GRID TUNE controls.2.2..2--4--. 
DRIVER PLATE TUNE control__-__-_-_--_--_-- 
PINAL tite LUNE *l controle 252 
PINAL GRID TUNE!2 control.) 02 S22 kk 


HUN AL PEATE CUNE controls 2002 2 oo 
COUPLING MAX-MIN control________________ 


ANTES PUN E controle © mae Sree Biel ef 
OVE ie eG LD) (Rok 2. sw sale a Ps UNS yh hs 


Pe AG eyack. © Sys aee re e as 
PE CURRENT jacksice > ooo see lyr cee. 


DEVIATION LEVEL control (R452, not acces- 
sible from front panel). 

FREQ 1 control (C403, not accessible from front 
panel). 

FREQ 2 control (C404, not accessible from front panel). 


In the TEST position, it energizes a relay in the transmitter power 
supply which allows power to be supplied to the transmitter. 

In the OFF position, power is applied to the transmitter by opera- 
tion of the push-to-talk switch on Handset H-33/PT. 

In the TUNE position, it reduces screen voltage applied to the 
fifth doubler and driver and the power-amplifier tubes. 

In the OPERATE position, it allows normal screen voltage to be 
applied to the fifth doubler and driver and the power-amplifier 
tubes. c 

Tunes the fifth doubler and driver grid tank circuit to the desired 
frequency. 

Tunes the fifth doubler and driver plate tank circuit to the desired 
frequency. 

Tunes the grid tank circuit of power-amplifier tubes to the desired 
frequency. 

Tunes the grid tank circuit of power-amplifier tubes to the desired 
frequency. 

Tunes power-amplifier plate circuit to the desired frequency. 

Varies the coupling between the power-amplifier plate lines and the 
output link. 

Adjusts the tuning of the antenna circuit. 

Test point for checking grid voltage of the fifth doubler and driver 
stage during tuning procedure. 

Test point for checking grid voltage of the power amplifier during 
tuning procedure. 

Test points for checking plate current of the power-amplifier stage 
during tuning procedure. 

Controls the amount of deviation of the transmitted signal. 


Fine tuning adjustment of FREQ 1 oscillator V401. 


Fine tuning adjustment of FREQ 2 oscillator V402. 
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32. Radio Receiver R-394/U, Test Points 


(fig. 24) 
Test point Function 

Beemer ee Used to measure de voltage at the control grid of first mixer tube V3. 
Peek Lo . ace see 2 Used to measure de voltage at the control grid of 7.8-me if. amplifier tube V51. 
apisaEh -ahek 2.2). ie ee Used to measure de voltage at the control grid of first 455-ke if. amplifier tube V81. 
AE TACK oh ee edie, Used to measure de voltage at the control grid of fifth 455-ke if. amplifier tube V85. 
MER Re SACK oo a eee te. Used to measure de output of the discriminator circuit. 
NNER. 0c. Ae ee eS Used to check the 1.4-volt de filament voltage. 
Berek oo ea ree Used to check the +145-volt de plate supply voltage. 
ROOD IACK | a eect Used as a common ground connection for external meter measurements. 


152-174 


DRIVER DRIVER 
GRID PLATE 
TUNE TUNE 


SIGNAL CORPS U.S. ARMY 
T-278/U 


CAUTION 
BEFORE OPERATION REVIEW 
INSTRUCTION BOOK 
PACKED WITH EQUIPMENT 


152-174 152-174 


FINAL 
OF 20 
TUNE 


TM 297-19 
“igure 24. Radio receiver R-394/U, front panel test points. 


DRIVER GRID Seth 
O O+ 
ANT 


TUNE PLATE BAL  PLCUR 
(5) Ove oTONE ss © O- 
FINAL GRID 


MAX fs) MIN 


COUPLING Tune 


SIGNAL CORPS U.S.ARMY® 


SERIAL NO. 


MNGNO_LS ihe 


TM 297-20 


Figure 26. Typical transmitter power supply, front panel 
TM 839-8 test points. 
Figure 23. Radio transmitter T—278/U, front panel. 
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33. Transmitter Power Supply Test Points 
(fig; 25) 


Test point 


Function 


203s BS ViNpACk soe its Heel A To er eee kK oe ra 
SEO Ae O ENG Tak. 26. een ers Reh ee ee ee 
JU205 eR 225 V ack 2 sie i Sp eVe be Sa ee eee 
HIQ06=E380V jaek. 2 2 Soe aes Ce eee 


Used to test 1.3-volt filament supply. 
Used to test —25-volt bias supply. 
Used to test + 225-volt supply. 

Used to test + 380-volt supply. 


Note. The test points listed in the chart above apply to Dynamotor-Power Supply DY-100/U. The jacks on Dynamotor-Power Supplies DY-93/G 


and DY-98/G are numbered in the 3,100 and 1,300 series, respectively. 


Section Ill. OPERATION UNDER USUAL CONDITIONS 


34. Initial Adjustment 

a. Normally, Radio Set AN/VRC-—19(*) oper- 
ates at a frequency that is set up at the time of 
installation. The crystals that determine the 
operating frequency (Crystal Unit CR-32/U for 
the receiver and Crystal Unit CR-27/U for the 
transmitter) are not supplied with the radio set. 
The correct crystal frequencies depend on the 
operating frequency assigned to the radio set in 
its particular field use. When the operating 
frequency is known, the required crystal frequen- 
cies may be found by using the methods in para- 
graphs 85a(5) and 866. The crystals then may 
be requisitioned through normal supply channels. 
It is possible to change both the receiving and 
transmitting frequencies as desired within a range 
of 152 to 174 mc. The two frequencies provided 
in the transmitter always must be within 1 mc of 
each other. Therefore, if one frequency is changed 
and the maximum separation is exceeded, the 
other frequency also must be changed. This is 
necessary because the transmitter will not operate 
efficiently when oscillator frequencies are too 
widely separated. There are three ways of accom- 
plishing the changes in frequency, and each 
requires a different amount of skill. These meth- 
ods are as follows: 

(1) Replace both the receiver and transmitter 
with units which are tuned to the new 
frequency. 

(2) Replace the receiver RF AMPL 152-174 
MC and LOCAL OSC 152-174 MC 
plug-in units and the transmitter with 
units preset to the new frequencies. 

(3) Retune the above plug-in units and the 
transmitter to the new frequencies. 


b. The first two methods are not complicated 
and can be done by an operator without extensive 
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radio experience. To remove the receiver and 
the transmitter from the equipment cabinet, turn 
the lock-in handles 360° in a counterclockwise 
direction, and pull the components forward and 
out. Replace them with units, tuned to the 
desired frequency. To change the receiver RF 
AMPL 152-174 MC and LOCAL OSC 152-174 
MC plug-in units, release the latch at the rear of 
the receiver and remove the top cover. The plug- 
in units then may be pulled out and replaced. 

c. Retuning the transmitter and the receiver 
plug-in units requires exact adjustments and a 
knowledge of the techniques used in the alinement 
of the receiver and transmitter. This method of 
changing frequencies should be attempted only by . 
qualified radio repairmen. The alinement pro- 
cedures are described in paragraphs 83 through 
87; however, more details can be found on these 
procedures by referring to the instruction books 
for the specific units to be adjusted. 


35. Starting Procedure 


a. Preliminary. Set the controls on the control 
unit as follows: 


Control Position 


SPER switches. 222s 22 ON. 

VOLUME-OFF switch _-__--- OFF. 

FREQ 1-2 switch____.------] 1 or 2, depending on fre- 
quency desired. 

SQUELCH control__-_---- pee ORE: 


b. Starting. Rotate the VOLUME-OFF switch 
clockwise to the third position. The POWER 
lamp will light and a signal or noise will be heard 
from the handset or speaker within 15 or 20 
seconds. If noise is not heard, or the lamp does 


not light, refer to the equipment performance 
check list (par. 55), to determine the reason. 
When indications are obtained that the receiver 
is in working order, further operation can be 
accomplished. 


c. Squelch Adjustment. The squelch circuit 
quiets, or squelches, the noise output from the re- 
ceiver when a signal is not being received. The 
receiver may be operated with or without squelch 
control. When the SQUELCH control is in the 
OFF position, the squelch circuit does not affect 
the receiver and sound can be heard in the speaker 
at all times. As it is turned towards the ON 
position (counterclockwise), the SQUELCH con- 
trol opens a switch that allows the squelch circuit 
to quiet, or squelch, the receiver. At the same 
time it adjusts the level of signal required to un- 
squelch it. The control should be adjusted with 
the assistance of an operator at a station operating 
on the same frequency that is several miles away 
from the receiver. Adjust the control as follows: 


(1) When a signal is not being received and 
just noise is heard from the receiver, turn 
the SQUELCH control counterclockwise 
until the noise no longer is heard. 

(2) Request the operator of the assisting sta- 
tion to transmit a signal. The signal 
should unsquelch the receiver during the 
period of transmission and allow normal 
reception. 

(3) Request the operator of the assisting 
station to stop transmitting. The re- 
ceiver should squelch (quiet) as soon as 
the carrier no longer is received. 

(4) If the receiver will not squelch, advance 
the SQUELCH control further. If the 
noise level is high and the signal level is 
low, it may be impossible to use squelch 
operation. Under these. conditions, re- 
ception can be carried on with the 
SQUELCH control in the OFF position. 
The speaker and handset then will oper- 
ate continuously during reception. 


36. Push-to-talk Operation 


a. General. For push-to-talk operation, it is 
only necessary to press the push-to-talk switch on 
Handset H-33/PT and speak into the handset 
microphone. When the switch is released, the 
transmitter is turned off automatically and the 
receiver is allowed to function. The volume to 
the handset and speaker can be regulated by set- 


ting the VOLUME-OFF switch to a position 
between OFF and full volume. The speaker is 
on at all times unless the SPKR switch is held in 
the OFF position. The operation of the handset 
is the same as that of a conventional telephone 
except for the use of the switch for transmission. 
The transmission frequency can be changed by 
a preset amount by placing the FREQ 1-2 switch 
in the alternate position. | 

b. Antijamming Procedures. Radio Receiver 
R-394/U has fixed frequency design character- 
istics, and the frequency cannot be varied without 
considerable trouble. There is, therefore, little 
choice as to procedure in overcoming any type of 
jamming action. When the receiver is jammed 
by an enemy signal, follow the procedure in the 
order indicated below, if possible, until signal 
read-through is established. = 


(1) Place the SQUELCH control in the OFF 
position. Some read-through may re- 
sult. 

(2) Advance the VOLUME-OFF control to 
maximum volume. A strong jamming 
signal may overload the speaker and 
permit some degree of read-through. 

(3) Change the direction, position, and height 
of the antenna. These changes may 
have a favorable read-through effect on 
the desired signal. 

(4) If the antenna is vertical, try it at various 
angles until it is horizontal. If it is 
horizontal, try it at various angles until 
it is vertical. 

(5) Place the antenna so that some object 
such as a tree, tank, jeep, etc., is between 
it and the source of jamming. This may 
reduce greatly the strength of the jam- 
ming signal. 

(6) If facilities for changing frequency are 
available, request a change in frequency 
and call sign. 

(7) If the jamming action is so complete and 
effective that alternate frequencies do 
not permit communication, use some 
other means of getting the message 
through. 

(8) Continue to operate. This will keep the 
enemy uncertain as to his jamming suc- 
cess, and he will probably not move to 
another frequency. His equipment will 
be tied down to what he believes is an 
active frequency. 
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37. Retransmission Operation 


It is possible to receive a signal at the receiver 
and retransmit that same signal on another fre- 
quency. To do this, the audio output of the 
receiver must be fed into the audio input of the 
transmitter by making certain jumper connec- 
tions in the equipment cabinet and the receiver 
as described in paragraph 27. Relay K271 also 
must be plugged into the receiver (par. 27). After 
the connections have been made, the starting 
procedure in paragraph 35 should be followed. 
During retransmission operation, the receiver and 
transmitter operate only when a signal is being 
received. The squelch circuit must be used 


during retransmission operation, because it con- 
trols the operation of the transmitter. If the 
squelch circuit is not used the transmitter will 
operate continuously. The speaker on the con- 
trol unit will monitor the receiver audio output. 
The handset may be disconnected from the control 
unit, if it is not necessary to break in to the mes- 
sage being retransmitted. 


38. Stopping Procedure 

To remove all power from the radio set, turn 
the VOLUME-OFF control fully counterclock- 
wise to the OFF position. No further control 
settings are necessary. 


Section IV. OPERATION UNDER UNUSUAL CONDITIONS 


39. General 
The operation of Radio Set AN/VRC-19(*) 


may be difficult in regions where extreme cold, 
heat, humidity and moisture, and sand conditions 
prevail. In the following paragraphs, instruc- 
tions are given on procedures for minimizing the 
effect of these unusual operating conditions. 


40. Operations in Arctic Climates 


Subzero temperatures and conditions in cold 
climates affect the efficient operation of the equip- 
ment. Instructions and precautions for opera- 
tion under such adverse conditions follow: 

a. Handle the equipment carefully. 

b. Keep the equipment warm and dry if possible. 
_c. Always take precaution to prevent cold air 
from coming into contact with heated tubes. A 
sudden draft of cold air is often sufficient to shatter 
the glass envelope of a heated tube. 

d. Heavy coatings of frost will gather on mouth- 
type microphones in extreme cold weather when 
the handset is used in the open air. The operator’s 
breath will cause frost to form in the small holes 
of the cap; this will affect transmitter modulation. 
Rubber and fabric diaphragms have been designed 
to protect some types of handsets; use them when 
available. Have a spare handset ready, if pos- 
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sible. The one in use may fail to function pror- 
erly because of the above conditions. 


41. Operation in Tropical Climates 


When operating equipment in tropical climates, 
high humidity will cause condensation of moisture 
on the equipment whenever the temperature of 
the equipment becomes lower than the surround- 
ing air. Dry the equipment thoroughly before 
operating it. 


42. Operation in Desert Climates 


a. Conditions similar to those encountered in 
tropical climates often prevail in desert areas. 
Use the same procedure to insure proper opera- 
tion of the equipment. 

b. The main problem arising with equipment 
operation in desert areas is the large amount of 
sand or dust that enters the moving parts of 
radio equipment. Be careful to keep the equip- 
ment as free from dust as possible. Make fre- 
quent preventive maintenance checks. Pay par- 
ticular attention to the condition of the lubrication 
of the equipment. Excessive amounts of dust, 
sand, or dirt coming into contact with oil and 
grease will result in grit, and will damage the 
equipment. 


CHAPTER 3 
ORGANIZATIONAL MAINTENANCE INSTRUCTIONS 


Section |. ORGANIZATIONAL TOOLS AND EQUIPMENT AND PREVENTIVE 
MAINTENANCE SERVICES 


43. Tools and Materials Issued for Radio Set 
AN/VRC-19(*) 

A special alinement tool is the only tool issued 
with the radio set. Other materials that are 
useful when troubleshooting, but are not supplied 
with the radio set, are Tool Equipment TE-41 
and Electrical Special Purpose Cable Assembly 
CX2371/U. These may be ordered through 
normal supply channels. 

a. Tool Equipment TE-41 is a tool kit that 
contains adequate equipment for repairing the 
radio set. 

6. Electrical Special Purpose Cable Assembly 
CX-—2371/U is used to connect the receiver, trans- 
mitter, or transmitter power supply to the equip- 
ment cabinet when it is necessary to operate one 
of them outside of the equipment cabinet. The 
cable, known as a patch cord, is 4 feet long and 
has a male connector on one end and a female 
connector on the other end (fig. 26). It is useful 
when making internal adjustments and measure- 
ments under operating conditions. 


TM 839-12 


Figure 26. Electrical special purpose cable assembly 


CX-2371/U (patch cord) 


44. Definition of Preventive Maintenance 


Preventive maintenance is work performed on 
equipment to keep it in good working order so 
that breakdowns and needless interruptions in 


service will be kept to a minimum. Preventive 
maintenance differs from troubleshooting and 
repair in that its object is to prevent certain 
troubles from occurring. See AR 750-5, Main- 
tenance of Supplies and Equipment, Maintenance 
Responsibilities and Shop Operation. 


45. General 


niques 


Preventive Maintenance Tech- 


a. Use No. 000 sandpaper to remove corrosion. 
Never use steel wool. 

b. Use a clean, dry, lint-free cloth or a dry 
brush for cleaning. 

(1) If necessary, except for electrical con- 
tacts, moisten the cloth or brush with 
Solvent, Dry Cleaning (SD); then wipe 
the parts dry with a cloth. 

(2) Clean electrical contacts with a cloth 
moistened with carbon tetrachloride; 
then wipe them dry with a dry cloth. 

Caution: Repeated contact of carbon 
tetrachloride with the skin, or prolonged 
breathing of the fumes is dangerous. 
Make sure adequate ventilation is pro- 
vided. 

c. If available, dry compressed air may be used 
at a line pressure not exceeding 60 pounds per 
square inch to remove dust from inaccessible 
places; be careful, however, or mechanical dam- 
age from the air blast may result. Do not use 
compressed air near speakers or meter movements. 

d. For further information on preventive main- 
tenance techniques, refer to TB SIG 178, Pre- 
ventive Maintenance Guide for Radio Communi- 
cation Equipment. 


46. Use of Preventive Maintenance Form 
(fig. 27) 


a. The decision as to which items on DA Form 
11-238 are applicable to this equipment is a 
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OPERATOR FIRST ECHELON MAINTENANCE CHECK LIST FOR SIGNAL CORPS EQUIPMENT 
RADIO COMMUNICATION, DIRECTION FINDING, CARRIER, RADAR 


INSTRUCTIONS: See other side 


EQUIPMENT NOMENCLATURE EQUIPMENT SERIAL NO. 


LEGEND FOR MARKING CONDITIONS: V Satisfactory; X Adjustment, repair or replacement required; (K) Defect corrected. 
NOTE: Strike out items not applicable. 


Q 
S 
=z 
i) 
a 
° 
=z 


ITEM T 


COMPLETENESS AND GENERAL CONDITION OF EQUIPMENT (receiver, transmitter, carrying cases, wire and cable, 
microphones, tubes, spare parts, technical manuals and accessories). PAR 47a (1) 


| Os 


YS) 


LOCATION AND INSTALLATION SUITABLE FOR NORMAL OPERATION- 
PAR 47a (2) 


GLEAN DIRT AND MOISTURE FROM ANTENNA, MICROPHONE, HEADSETS, CHESTSETS, KEYS, JACKS, PLUGS, TELEPHONES, 
PA S. 
CARRYING BAGS, COMPONENT NEL PAR 470 (3) 


S) 


INSPECT SEATING OF READILY ACCESSIBLE "PLUCK-OUT" ITEMS: TUBES, LAMPS, CRYSTALS, FUSES, CONNECTORS, 
VIBRATORS, PLUG-IN COILS AND RESISTORS. PAR 47b (1) 


INSPECT CONTROLS FOR BINDING, SCRAPING, EXCESSIVE LOOSENESS, WORN OR CHIPPED GEARS, MISALIGNMENT, POSITIVE 


ot ae PAR 470(4) 


CHECK FOR NORMAL OPERATION. 


| Y a @ 
Sa eae ee | el vee ig 


ITEM 


CLEAN AND TIGHTEN EXTERIOR OF COMPONENTS AND CASES, RACK 
MOUNTS, SHOCK MOUNTS, ANTENNA MOUNTS, COAXIAL TRANSMISSION 
LINES, WAVE GUIDES, AND CABLE CONNECTIONS. 

PAR 470(6) 


INSPECT STORAGE BATTERIES FOR DIRT, LOOSE TERMINALS, ELEC- 
TROLYTE LEVEL AND SPECIFIC GRAVITY, AND DAMAGED CASES. 


INSPECT CASES, MOUNTINGS, ANTENNAS, TOWERS, AND EXPOSED 
METAL SURFACES, FOR RUST, CORROSION, AND MOISTURE. 


PAR 474 (7) 


CLEAN AIR FILTERS, BRASS NAME PLATES, DIAL AND METER 
WINDOWS, JEWEL ASSEMBLIES. 


INSPECT CORD, CABLE, WIRE, AND SHOCK MOUNTS FOR CUTS, 
BREAKS, FRAYING, DETERIORATION, KINKS, AND STRAIN. 


PAR 470(8) 


INSPECT METERS FOR DAMAGED GLASS AND CASES. 


INSPECT ANTENNA FOR ECCENTRICITIES, CORROSION, LOOSE FIT, 


INSPECT SHELTERS AND COVERS FOR ADEQUACY OF WEATHER- 
DAMAGED INSULATORS AND REFLECTORS. 


PROOFING. 


PAR 474a(9) PAR 47a (Il) 


INSPECT CANVAS ITEMS, LEATHER, AND CABLING FOR MILDEW, 
TEARS, AND FRAYING. 


CHECK ANTENNA GUY WIRES FOR LOOSENESS ANDO PROPER TENSION. 


INSPECT FOR LOOSENESS OF ACCESSIBLE ITEMS: SWITCHES, 
KNOBS, JACKS, CONNECTORS, ELECTRICAL TRANSFORMERS, POWER- 
STATS, RELAYS, SELSYNS, MOTORS, BLOWERS, CAPACITORS, GEN- 
ERATORS, AND PILOT LIGHT ASSEMBLIES. 

‘ PAR 47a (10) 


19 IF DEFICIENCIES NOTED ARE NOT CORRECTED DURING INSPECTION, INDICATE ACTION TAKEN FOR CORRECTION. 


CHECK TERMINAL BOX COVERS FOR CRACKS, LEAKS, DAMAGED 
GASKETS, DIRT AND GREASE. 
PAR 47a (12) 


Pea See a eee Ose 


DA 1 ener 11-238 Sad ai AGO FORM 419, 1 DEC 50, WHICH IS OBSOLETE. 
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/Figure 27. DA Form 11-238. 
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tactical decision to be made in the case of first 
echelon maintenance by the communication offi- 
cer/chief or his designated representative, and in 
the case of second and third echelon maintenance, 
by the individual making the inspection. Instruc- 
tions for the use of the form appear on the reverse 
side of the form. 

&. Circled items in figure 27 are partially or 
totally applicable to Radio Set AN/VRC-19(*). 
References in the ITEM block refer to paragraphs 
in text that contain additional maintenance infor- 
mation. 


47. Performing Preventive Maintenance 
Caution: Tighten screws, bolts, and nuts 
carefully. Fittings tightened beyond the pressure 
for which they are designed may become damaged 
or broken. 
a. Performing Exterror Preventwe Maintenance. 


(1) Check for completeness and satisfactory 
condition of the radio set. The compo- 


nents of the radio set are listed in the: 


chart in paragraph 10 and are illustrated 
in figure 4. : 

(2) Check the radio set components to see 
that they are placed properly and have 
not shifted since installation. 

(3) Remove dirt and moisture from the 
antenna, handset, control unit, and 
equipment cabinet (fig. 4). 

(4) Check the controls for binding, scraping, 
excessive looseness, misalignment, and 
positive action (fig. 8). 

(5) Check the operation of the radio set for 
satisfactory reception and transmission 
(pars. 34, 35, and 36). ° 

(6) Check the mounting brackets, mounting 
rack, shock mounts, control unit, control 
bracket, battery cable connections, and 
antenna cable connections for looseness 
or defects. 

(7) Inspect the exterior of the equipment 
cabinet, control unit, and mounting rack 
for signs of rust, corrosion, moisture. 
and chipped paint. 

(8) Inspect the cables for cuts, breaks, 
fraying, deterioration, kinks, and strain 
(fig. 21). i 

(9) Inspect the antenna for bent or otherwise 
damaged parts. 

(10) Inspect the pilot light jewels for dirt or 
cracked lenses (fig. 8). 


(11) Inspect the covers of the control unit 
and the equipment cabinet for adequacy 
of weatherproofing. 

(12) Inspect the rubber gaskets at the wire 

~ entrance holes in the equipment cabinet 
and the control unit for deterioration or 
leaks (figs. 5 and 8). * 

Caution: Disconnect all power before 
performing the following operations. 
Upon completion, reconnect power and 

check for satisfactory operation. 
b. Performing Interior Preventive Maintenance. 
Note. To gain access to the interior of the equipment 
cabinet, remove both covers by unfastening the trunk-type 
latches. If the equipment cabinet is mounted in the 
vertical position, remove it from the mounting rack before 

removing the rear cover. 

(1) Remove each component and check the 
tubes, fuses, vibrators, crystals, plug-in 
capacitors, and connectors for proper 
seating (figs. 28 through 32). 

(2) Inspect the cable lacing for rotted, frayed, 
or torn sections. 

(3) Inspect the switches, knobs, jacks, trans- 
formers, chokes, dynamotor, filters, and 
relays for looseness. 

(4) Check all tubes for loose envelopes, cap 
connections, and insufficient socket ten- 
sion. Carefully remove all dust and dirt. 
Check emission of all tubes that can be 
tested. 

(5) Inspect the fixed capacitors for leaks, 
bulges, and discoloration. 

(6) Check the variable trimmer capacitors 
for dirt, moisture, misalignment of plates, 
and loose mountings. 

(7). Inspect the resistors, bushings and insu- 
lators for cracks, chipping,’ blistering, 
discoloration, and moisture. 

(8) Inspect the large fixed capacitors and 
resistors for corrosion, dirt, and loose 
contacts. 

(9) Clean and tighten loose switches, termi- 
nal blocks, and interior sections of the 
chassis and the equipment cabinet. 

(10) Inspect the terminal blocks for loose 
connections, cracks, and breaks. 

(11) Inspect the dynamotor for brush wear, 
spring tension, arcing, and pitting of 
the commutator. 

(12) Clean and tighten connections and 
mountings for transformers, chokes, po- 
tentiometers, and rheostats. 
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(13) Inspect the transformers, chokes, poten- 
tiometers, and rheostats for overheating 
and leakage. 

(14) Inspect the gaskets inside the equip- 
ment cabinet and control unit covers to 


be sure they are waterproof. 

(15) Check the loudspeaker for tears in the 
cone or a bent frame (fig. 50). 

(16) Check for adequacy of moistureproofing 
and fungiproofing (pars. 49 and 50). 


* Section Il. LUBRICATION AND WEATHERPROOFING 


48. Lubrication 

All lubrication points are supplied with a suffi- 
cient amount of grease or oil at the factory to 
last for the life of the equipment. Under normal 
conditions no other lubrication is necessary. 


49. Weatherproofing 

a. General. Signal Corps equipment, when op- 
erated under severe climatic conditions such as 
prevail in tropical, arctic, and desert regions, 
requires special treatment and maintenance. 
Fungus growth, insects, dust, corrosion, salt 
spray, excessive moisture, and extreme tempera- 
ture are harmful to most materials. 

b. Tropical Maintenance. A special moisture- 
proofing and fungiproofing treatment has been 
devised which, if properly applied, provides a rea- 
sonable degree of protection. This treatment is 
explained in TB SIG 13, Moistureproofiing and 
Fungiproofing Signal Corps Equipment, and TB 
SIG 72, Tropical Maintenance of Ground Signal 
Equipment. 

c. Winter Maintenance. Special precautions 
necessary to prevent poor performance or total 
operational failure of equipment in extremely low 
temperatures are explained in TB SIG 66, Winter 
Maintenance of Signal Equipment, and TB SIG 
219, Operation of Signal Equipment at Low 
Temperatures. 


d. Desert Maintenance. Special precautions 
necessary to prevent equipment failure in areas 
subject to extremely high temperatures, low 
humidity, and excessive sand and dust are ex- 
plained in TB SIG 75, Desert Maintenance of 
Ground Signal Equipment. 


50. Rustproofing and Painting 

a. When the finish on the equipment cabinet 
has been badly scarred or damaged, rust and 
corrosion can be prevented by touching up bare 
surfaces. Use No. 00 or No. 000 sandpaper to 
clean the surface down to the bare metal; obtain 
a bright smooth finish. 


Caution: Do not use steel wool. Minute par- 
ticles frequently enter the equipment cabinet and 
cause harmful internal shorting or grounding of 
circuits. 


b. When a touchup job is necessary, apply 
paint with a small brush. Remove rust from the 
equipment cabinet by cleaning corroded metal 
with solvent (SD). In severe cases, it may be 
necessary to use solvent (SD) to soften the rust 
and to use sandpaper to complete the preparation 
for painting. Paint used will be authorized and 
consistent with existing regulations. Refer to 
TM 9-2851, Painting Instructions for Field Use 


Section Ill. TROUBLESHOOTING AT ORGANIZATIONAL MAINTENANCE LEVEL 


51. General 

a. The troubleshooting and repairs that can 
be performed at the organizational maintenance 
level (operators and repairmen) are necessarily 
limited in scope by the tools, test equipment, and 
replaceable parts issued, and by the existing 
tactical situation. Accordingly, troubleshooting 
is based on the performance of the equipment and 
the use of the senses in determining such trouble 
as burned-out tubes, fuses, etc. 

6. The following paragraphs in this section 
will help to determine which component, such as 
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the receiver or transmitter, is at fault. After 
localizing the fault to a component, the defective 
stage or item can be determined by following the 
instructions given in the particular component 
manual. 


52. Visual Inspection 
a. Failure of this equipment to operate properly 
usually will be caused by one or more of the 
following faults. 
(1) Improperly connected battery cable. 
(2) Worn, broken, or improperly connected 
cords or plugs. 


(3) Burned-out fuse. 
(4) Relay contacts burned because of over- 


loads. 
(5) Wires broken because of excessive 
vibration. 


(6) Defective tube. 
(7) Inactive (dirty or cracked) crystal. 

b. When failure is encountered and the cause 
is not immediately apparent, check as many of the 
above items as is practicable before starting a 
detailed examination of the component parts 
of the system. If possible, obtain information 
from the operator of the equipment regarding 
performance at the time trouble occurred. 

c. Visually inspect the antenna system for 
obvious abnormalities. 


53. System Sectionalization of Trouble to a 
Component 

System sectionalization consists of determining 
whether the trouble is in the receiver, equipment 
cabinet, transmitter, control unit, or power 
supplies. 

a. Operate the entire set and observe its per- 
formance. See the equipment performance check 
list (par. 55) for normal operating indications: 

b. If the entire radio set is inoperative, and 
the POWER lamp on the radio set control does 
not light, the trouble is probably in the primary 
power source. Worn-out batteries, broken wiring, 
and burned-out fuses are common primary power 
source troubles. The primary power circuit 
extends through fuse F801 and wiring in the 
equipment cabinet, through a fuse and wiring 
in the transmitting power supply, through the 
power switch in the control unit, and back to the 
transmitter power supply (figs. 47, 48, and 49). 

c. If only one component is inoperative, first 
check for a burned-out fuse. Check fuses at an 
early stage in troubleshooting. Do not continue 
to burn out fuses before checking further to 
determine the source of the trouble. 

d. If extra components in operating condition 
are available, the defective component may be 
located by substituting a serviceable component 
for the one suspected of being at fault. If the 
trouble disappears, the exchanged component 
may be assumed to be defective. 


e. To determine whether excessive receiver 
noise is due to internal conditions or external 
conditions, disconnect the antenna. If noise 
becomes less pronounced or stops, the fault is not 
in the receiver. If noise persists after the antenna 
is disconnected, the trouble zs in the receiver or in 
one of the components associated with it. 


jf. Use procedures similar to the simple checks 
given above to isolate the trouble to a particular 
unit. 


g. If these checks are not productive, refer to 
the equipment performance check list (par. 55). 


54. Troubleshooting by Using Equipment Per- 
formance Check List 

a. General. The equipment performance check 
list. (par. 55) will help the operator locate trouble 
in the equipment. The chart gives the items to 
be checked, the conditions under which the item 
is checked* the normal indications and tolerances 
of correct operation, and the corrective measures 
that the operator can take. When using this 
chart, follow the items in numerical sequence. 

b. Action or Condition. For some items, the 
information given in the Action or condition column 
consists of various switch and control settings 
under which the item is to be checked. For other 


items, it represents an action that must be taken 


to check the normal indication given in the Normal 
indications column. 


c. Normal Indications. The normal indications 
listed include signs that the operator can see and 
hear when he checks the items. If the indications 
are not normal, the operator should apply the 
recommended corrective measures. 


d. Corrective Measures. The corrective meas- 
ures listed indicate some of the causes of abnormal 
indications. In many cases the operator may 
correct the trouble without turning in the equip- 
ment for repairs. Other paragraphs and technical 
manuals are given as references for further infor- 
mation. Where these references are listed, it 
generally indicates that the operator probably 
cannot correct the trouble and that troubleshooting 
by an experienced repairman is necessary. 


Note. Refer to figures 28 through 32 for the locations of 
tubes, fuses, vibrators, and check points. 
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FeO! .GUIDERAIL SPRINGS 


TM 297-45 _ 
Figure 29. Radio transmitter T-278/U, tube location. 
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FI304, DI3OI, 


F1202,0R DI201,0R DYNAMOTOR OUTPUT PLUGS 
F31I02 D3I0! 


FIZOW 
F1303.\\ 
I 


FUSES 


UNDER 
CHASSIS 61301 
F1302, 
-FI201,0R 
F3I0I 
KI3O1, RTI3O1, RT1302, 
KI201, OR RT1202,OR RTI201,0R 
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‘igure 80. Transmitter power supply fuse, relay, regulator, and vibrator location. 
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Figure 31. Radio Receiver R-394/U, tube location. 
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Figure 32. Receiver power supply fuse and vibrator location. 


CHAPTER 4 
THEORY 


56. General 


a. System theory is presented to provide an 
understanding of how the several units contained 
in the radio set function together to provide a 
complete system (par. 57). An understanding of 
the functioning of the complete system will aid in 
isolating troubles to a particular unit. 

b. To familiarize personnel with the circuits 
contained in the transmitter, receiver, and power 
supplies, block diagrams of these units are de- 
scribed briefly in paragraphs 58 through 63. The 
detailed theory for each of these units is described 
in separate publications. Detailed theory for the 
control unit and equipment cabinet is described in 
this chapter (pars. 64 and 65). 


57. System Theory 
(fig. 2) 

a. The circuits of Radio Set AN/VRC-19(*) 
are built around Radio Transmitter T—-278/U and 
Radio Receiver R-394/U. These components are 
plug-in units and require the use of Electrical 
Equipment Cabinet CY—938(*)/VRC that serves 
as a container for the components and has facilities 
for interconnecting the components. Since the 
system must be capable of operating from a 24-, 
12-, or 6-volt Source of Radio Sets AN/VRC-19, 
—19X, and -19Y, respectively, individual plug-in 
power supplies are used for both the receiver and 
transmitter. The receiver power supply is con- 
tained within the receiver. The transmitter 
power supply is mounted outside the transmitter. 
When the system is changed from one voltage 
source to another, the power supplies also must be 
changed. 

b. The receiver and the transmitter operate in 
the frequency range of 152 to 174 mc. Both use 
the same antenna that may be switched from one 
to the other by a coaxial type relay. For sim- 
plicity of operation, the radio set was designed to 
have a minimum number of controls used by the 


operator. These controls are located on the con- 


trol unit. 


58. Block Diagram of Radio Transmitter T- 
278/U 


A block diagram of the transmitter is shown in 
figure 33. For more detailed overall circuit 
information, refer to the main schematic (fig. 68) 
and the transmitter instruction book. The signal 
paths through the transmitter are described below. 

a. Frequency 1 and Frequency 2 Oscillators. 
Two crystai-controlled oscillator stages, tubes 
V401 and V402, allow quick changing between 
two preset operating frequencies. The oscillator 
to be used is selected by the FREQ 1-2 switch on 
the control unit. The switch allows filament 
voltage to be supplied to one stage and to be 
removed from the other. A frequency of 4.75 to 
5.4375 mec, depending on the crystal used, is 
developed in either oscillator and fed to phase 
modulator V403. 

b. Phase Modulator. In addition to the rf 
signal from the oscillator, an audio signal from 
tube V413 also is applied to phase modulator tube 
V403. This combination of audio and rf signals 
applied to the modulator produces an fm signal in 
the modulator output circuit which varies 468.75 
cycles on each side of the oscillator resting (no 
audio signal) frequency for 100 percent modula- 
tion. The output of the modulator is applied to 
first doubler V404. 

c. First, Second, Third, and Fourth Doublers, 
and Fifth Doubler and Driver. These stages are 
frequency multipliers. They are necessary to in- 
crease the modulator deviation and crystal fre- 
quency. The first, second, third, and fourth 
doublers and fifth doubler and driver operate at 
2, 4, 8, and 16, and 32 times the crystal frequency, 
respectively, and produce deviations of 937.5, 
1,875, 3,750, 7,500, and 15,000 cycles, respec- 
tively. The fifth doubler and driver also serve as 
a driver stage for the power amplifier. Its output 
is coupled to the power amplifier stage. 
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d. Power Amplifier. The power amplifier con- 
sists of two type 2E24 tubes, V409 and V410, 
connected as push-pull amplifiers. They are 
mounted on a subchassis with the fifth doubler 
and driver. The output of the power amplifier 
is coupled to the antenna through an antenna 
filter in the antenna circuit. This filter is used 
to reduce harmonic emission. 

e. First Audio Amplifier. Audio signals from 
the microphone of the handset or from the re- 
ceiver (during retransmission) are applied to the 
control grid of first audio amplifier V411. The 
amplified audio signals at the output of this 
stage are coupled to the control grid of the limiter 
tube. 

f. Limiter. Limiter tube V412 limits the mag- 
nitude of strong audio signals to keep the trans- 
mitter deviation within its maximum limits. The 


output of the limiter is applied to the second audio . 


amplifier. 

g. Second Audio Amplifier. The audio signal 
from the limiter stage is amplified further by 
second audio amplifier V413. The audio output 
from this tube is applied to the control grid of 
the phase modulator tube to produce a phase 
modulated signal as described in 6 above. 


59. Block Diagram of Radio Receiver R-394/U 


a. General. The signal paths through the re- 
ceiver are shown in the block diagram (fig. 34) 
and a complete schematic diagram is shown in 
figure 67. For a more detailed explanation of the 
receiver circuits, refer to the instruction book 
for Radio Receiver R-394/U. 

6. RF AMPL 152-174 MC Plug-in Unit. An 
fm signal from the antenna is fed to first rf ampli- 
fier V1 where it is amplified. It is amplified 
still further by the action of second rf amplifier 
V2. The two rf amplifiers also improve the signal 
plus noise-to-noise ratio and the image rejection 
ratio of the receiver. The gain of the rf amplifiers 
is controlled by a delayed automatic gain control 
(agc) voltage developed in the grid circuit of the 
fifth 455-kc intermediate-frequency (if.) amplifier 
V85 (2ND IF DISCR plug-in unit). The ampli- 
fied signal is coupled into first mixer V3 where it 
is mixed with a signal from the LOCAL OSC 
152-174 MC plug-unit (V31, V32, V33), the out- 
put of which is 7.8 mc lower in frequency than 
the incoming rf signal. Sum and difference beat 
frequencies result, but only the difference fre- 


quency of 7.8 mc is accepted by the following 
stage. 
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c. 1ST IF 7.8 MC Plug-in Unit. The 7.8-mce 
if. signal is amplified in 7.8-me. if amplifier V51 _ 
and coupled to second mixer V52 where it is mixed 
with a 7.345-mce signal from second high-frequency 
crystal oscillator V53. As a result of the mixing, 
a second if. of 455 ke is developed. This if. 
signal is applied to first 455-ke if. amplifier V81 
through a selectivity filter (Z251). The filter 
functions to limit the bandwidth of the if. signal 
to 15 ke above and below 455 ke. 

d. 2D IF DISCR Plug-in Unit. The if. signal 
is amplified by five 455-ke if. amplifiers, V81 
through V85. <A portion of the negative de volt- 
age developed at the grid of fifth 455-ke if. am- 
plifier V85 is used as a delayed age voltage to con- 
trol the gain of first and second rf amplifiers V1 
and V2. The output of V85 passes through two 
limiters, V86 and V87, which reduce noise due to 
amplitude variations in the signal by maintaining 
a constant amplitude voltage input to the dis- 
criminator. Discriminator rectifiers, CR81 and 
CR82, change the frequency-modulated if. signal 
into an audio voltage that is applied to first audio 
amplifier V121 for amplification. 

e. LOCAL OSC 152-174 MC Plug-in Unit. 
The local oscillator plug-in unit contains first 
high-frequency crystal-oscillator V31 that pro- 
duces signals between the frequency limits of 
24.033 mc and 27.7 mc. A tripler and a doubler 
stage (V32 and V33) multiply this frequency by 
6 and produce a signal within a frequency range 
of 144.2 mc to 166.2 mc. To gain stability, the 
operating frequency of the oscillator (V31) is 
crystal-controlled. The signal stability is gained 
by the use of a voltage regulator V34. The signal 
from the doubler is applied to first mixer V3 in 
the rf amplifier plug-in unit, as explained in b 
above. 

f. AUDIO and SQUELCH Plug-in Untt. 
Audio signals from the discriminator (d above) 
are amplified by first audio amplifier V121 and 
audio power amplifier V122 to a level that is high 
enough to drive the handset and the loudspeaker 
in the control unit. Audio signals from the dis- 
criminator also are fed to noise amplifier V123 
where the noise frequencies are amplified and 
coupled to squelch tube V124. The squelch tube 
makes first audio amplifier V121 and audio power 
amplifier tube V122 inoperative when no signal 
is being received; thus excessive noise will not be 
heard in the earphone or speaker during periods 
of no signal reception. Squelch clamp tube V125 
acts to prevent the control voltage from the 
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6-OR 12-VOLT 
SOURCE IN VEHICLE ponectemene: 1 


' 
4 
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1 
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' 
1 
1 
' 
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F 1201 


1S AMP 
(10 AMP IN DY-93/U) 


SWITCH SISOIB ON 
RADIO SET CONTROL 
Cc-84 


besennccnsne--. 


POWER-ON (| 
RELAY 


SEE NOTE3 © 
\ JUMPER 

| SEE NOTE 4 
Ay 


P1203 


NOTES: 


|. ALL REFERENCE SYMBOLS SHOULD BE 
IN THE 3100 SERIES WHEN APPLIED TO 
DYNAMOTOR-POWER SUPPLY DY-93/G. 


2. INPUT VOLTAGE DROPPING RESISTORS 
USED IN DYNAMOTOR-POWER SUPPLY 
DY-93/G ARE NOT SHOWN. 


3. TERMINALS 19 AND 21 ON P1203 ARE 30 
AND 20, RESPECTIVELY, ON P3103 IN 
DYNAMOTOR-POWER SUPPLY DY-93/G. 

4. JUMPER ALLOWS REDUCED FILAMENT 
VOLTAGE TO BE SUPPLIED TO THE 
TRANSMITTER FOR STANDBY CONDITION. 
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R 1202 


TRANSMITTING 
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DYNAMOTOR 


CURRENT 
REGULATORS 
RT 1201, RT 1202 
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DYNAMOTOR 
D120! 


CONTROL 
RELAY 


al SEE NOTE 3 


FILTER 


PUSH-TO-TALK SwiTcH | 17 


TM 297-9° 


Figure 35. Dynamotor-power eis DY-93/G and DY-100/U, functional block diagram. 


squelch tube (V124) from going positive when a 
signal is being received. Retransmission relay 
K271 turns the transmitter on when a signal is 
being received during retransmission operation 
(par. 37). The relay is used for retransmission 
only and normally is not supplied with the 
equipment. 


60. Block Diagram of Dynamotor-Power Sup- 
ply DY-100/U 


a. The power and control circuits in Dyna- 
motor-Power Supply DY-100/U are shown in the 
block diagram of figure 35 and are described in ) 
below. The main schematic diagram is shown in 
figure 61. For a more detailed explanation, refer 
to the instruction book for Dynamotor-Power 
Supply DY-100/U. This dynamotor supplies 
power to the transmitter when a 6-volt storage 
battery is used as the primary power source. 

b. A single multipin connector, P1203, connects 
the power supply to the equipment cabinet. Since 
the battery supply is 6 volts, it can be used in 


the 6-volt circuits without the use of vibrators and 
transformers. The input current, needed to oper- 
ate the power supply, is controlled by power-on 
relay K1203. This relay is energized by turning 
the VOLUME-OFF switch on the control unit to 
some position other than OFF. Jt distributes the 
battery voltage to the receiver power supply, to 
the coil and contacts of relay K1201, and to the 
internal circuits of the transmitter power supply. 
Relay K1201 is actuated by pressing the push-to- 
talk switch on the handset. It allows voltage to 
be supplied to the filament and dynamotor cir- 
cuits. In addition to controlling the above volt- 
ages, power supply relay K1201 also actuates the 
antenna change-over relay in the transmitter and 
closes a receiver mute circuit. The input current 
for the dynamotor is controlled by contactor 
K1202 that is energized through contacts of relay 
K1201. Dynamotor D1201 supplies B-} voltages 
of 380 volts and 225 volts, and a bias voltage of 
—25 volts to the transmitter. Voltage regulation 
is provided in the 1.3-volt filament circuit by two 
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Figure 37. Power supply PP-869/U, functional block diagram. 


current regulating resistors, RT1201 and RT1202. 
The output of the filament circuit is applied 
through two paths to the transmitter. One path 
supplies the if. stages of the transmitter while the 
other supplies the modulator and audio stages. 


61. Block Diagram of Dynamotor-Power Sup- 
ply DY-93/G 
(fig. 35) 


The circuits of Dynamotor-Power Supply DY- 
93/G are very similar to those in Dynamotor- 
Power Supply DY-100/Q (par. 60). The main 
difference between the power supplies is that sev- 
eral additional voltage-dropping resistors are re- 
quired in Dynamotor-Power Supply DY-93/G to 
reduce the 12-volt input voltage to 6 volts. Refer 
to the main schematic (fig. 62), for this difference. 


62. Block Diagram of Dynamotor-Power Sup- 
ply DY-98/G 
a. The power and control circuits in Dyna- 


motor-Power Supply DY-98/G are shown in the 
block diagram of figure 36 and are described in 6 


below. The main schematic diagram is shown in ~ 


figure 63. 
6. The input and high-voltage circuits of Dyna- 


motor-Power Supply DY-98/G are similar to those 
in the 6- and 12-volt power supplies described in 
paragraphs 60 and 61. However, the power-on 
relay (K1203), shown in the 6- and 12-volt block 
diagram (fig. 35), is not used in the 24-volt model. 
Because of the lower input current in the 24-volt 
model, the VOLUME-OFF switch on the radio 
set control is used to control relay K1301 directly 
instead of through a power-on relay. The man- 
ner in which the filament voltage is derived is 
quite different. The 24-volt input is changed to 
ac by vibrator G1301 and applied to transformer 
T1301. The 6-volt tube filaments of the trans- 
mitter are provided with ac voltage from the 
secondary of the transformer. A portion of the 
secondary voltage is rectified by full-wave selenium 
rectifier CR1301 and applied to the 1.3-volt fila- 
ment circuit through current regulators RT1301 
and RT1302 and two filter sections. 


63. Block Diagrams of Power Supplies PP- 
867/U, PP-868/U, and PP-869/U 

a. The curcuits of the receiver power supplies 

are shown in block diagram form in figures 37, 


38, and 39 and are described in b below. The 
main schematic diagrams are shown in figures 64, 
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Figure 38. Power supply PP-868/U, functional block diagram. 
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Figure 39. Power supply PP-867/U, functional block diagram. 
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65, and 66. Fora more detailed explanation, refer 
to the instruction book covering Power Supplies 
PP--867/U, PP-868/U, and PP-869/U. 

b. The circuits of the receiver power supplies 
are very similar, with minor exceptions. In all 
three models, the input voltage from the power 
source is applied through two terminals of a 
multicontact connector to a vibrator that con- 
verts the dc battery voltage to an ac voltage. 
It is then applied to a transformer that produces 
the various voltages required to produce the 
receiver operating voltages. One transformer 
output is rectified by a full wave bridge rectifier 
and applied to three paralleled filters to produce 
the 140-, 150-, and 155-volt de operating poten- 
tials. A second voltage is taken from the second- 
ary of the transformer and applied to a half wave 
rectifier and a filter to obtain the 40-volt receiver 
bias. Half wave rectification is possible because 
of the low current drain of the bias circuit. This 
makes filtering easier and full wave rectification 
is unnecessary. The third transformer secondary 
voltage is rectified by a full wave rectifier and 
applied to a current regulating system to produce 
the 1.4-volt filament supply. Power Supplies 
PP-867/U (24-volt model) and PP-868/U (12- 
volt model) have a fourth transformer output 
that supplies 6.3 volts ac to the filaments of the 
6.3-volt receiver tubes. The 12-volt model uses 
this same source for the crystal oven heater. 
The 24-volt model, however, uses the primary 
power source voltage of 24 volts to operate the 
crystal oven heater. Power Supply PP-869/U 
(6-volt model) does not have the 6.3-volt ac 
transformer output. This output can be elimi- 
nated because the primary source voltage of 6 
volts is fed directly through the power supply 
to the receiver 6-volt tube filaments and to the 
crystal oven. The above differences in circuits 
can be seen readily by comparing the schematic 
diagrams of the three power supplies. 


64. Theory of Electrical Equipment Cabinet 
CY-938(*)/VRC 


The equipment cabinet consists of numerous 
connectors and cables of wires that are used to 
make the interconnections between components. 
The radio set has been designed so that inter- 
connections are contained mostly in the equip- 
ment cabinet; these interconnections in conjunc- 
tion with the jacks allow simplified and automatic 
connections when the components are installed 
in the equipment cabinet. The wiring is in- 


tricately related to all the components in the 
radio set and, therefore, cannot’ be explained 
separately. Information concerning the wiring 
is given throughout this chapter. Besides the 
internal wiring of the equipment cabinet, there 
are connections to three external circuits. One 
is the antenna circuit that connects through a 
coaxial cable to a connector on the side of the 
equipment cabinet. The second circuit is used to 
bring the de power from the vehicle battery to 
the equipment cabinet and contains a fuse (F801) 
that has a capacity of 50 amperes and protects 
the power source. The third circuit consists of a 
20-wire cable to connect the equipment cabinet 
to the control unit. The wires in the cable are 
connected to terminal boards TB804 and TB805 
in the equipment cabinet. A schematic diagram 
of the equipment cabinet is shown in figure 58. 


65. Theory of Radio Set Control C-847/U 


a. General. The control unit controls the radio 
set after the presetting adjustments have been 
made. The circuits of the control unit are con- 
nected to the equipment cabinet through a 20-wire 
cable, where they are distributed to the other 
components. The circuits fall into three general 
categories: audio, control, and indication. Many 
of the circuits in the control unit depend on the 
operation of circuits in other components, and are 
described in detail along with the theory of the 
components and circuits they control. Refer to 
figure 40 for the schematic diagram of the control 
unit. 

b. Power Control. Power switch S1501B con- 
trols the power to the radio set. It is coupled 
mechanically to the VOLUME-OFF switch 
S1501A so that only one knob is necessary for 
both power and VOLUME control. In the OFF 
position of this control, S1501B is open and 
prevents power from being applied to the radio 
set. The connections to the switch for dc power 
are through terminals 16 and 17 of TB1502. 
Connections are provided for a 115-volt ac power 
source (not normally used in Radio Set AN/ 
VRC-19(*)) through terminals 13 and 15 of 
TB1502. For more details on how the switch 
functions in the overall circuit, refer to paragraphs 
69, 70, and 71. Another power control switch is 
located in the handle of the handset (fig. 41). 
This is the push-to-talk switch that is connected 
to the control unit through terminals F and H of 
J1501. Itis a low-voltage switch, used to energize 
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Figure 40. Radio set control C-847/U, schematic diagram. 


power controlling relays that switch the radio set 
from receive to transmit conditions. 

c. Recewer Audio. Signals from the receiver 
(applied through terminals 11 and 12 of TB1502) 
pass through VOLUME-OFF switch S1501A 
and an attenuator pad to the handset receiver 
or speaker. This circuit changes the audio level 
when the position of the switch is varied. SPKR 
switch 51502 is used to remove speaker LS1501 
from the circuit when it is not being used and 
substitutes loading resistor R1510. Details of 
these circuits are covered fully in paragraph 66. 

d. Transmitter Audio. On Radio Set Control 
C-847/U (units with serial numbers from 1 to 600) 
the output of the handset microphone is taken 
from the control unit through terminals C and D 
of J1501 and terminals 19 and 20 of TB1502 (fig. 
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44). On control units with serial numbers of 601 
and higher, the output of the handset microphone 
is taken from the control unit through terminals 
C and E of J1501 and terminal 19 of TB1502 and 
ground (fig. 45). Refer to paragraph 67 for more 
information concerning connections between the 
microphone and transmitter. 

e. Control. FREQ 1-2 switch $1503 is pro- 
vided to allow the operator to switch between two 
preset transmitting frequencies. The switch con- 
nects filament voltage to the transmitter oscillator 
tube that is to be used for the desired frequency 
and removes it from the other oscillator tube. 
The 1.25-volt filament voltage is brought into the 
control unit at terminals 7 and 10 (ground) of 
TB1501 (fig. 40). The switch then distributes 
it to one of the two terminals, 5 or 6, depending 


HANDSET H-33/PT 
TM 252-79 
Handset H-83/PT, schematic diagram. 


Figure 41. 


on the chosen frequency. When the switch is 
in the No. 1 position it is connected to terminal 5 
and applies filament voltage to the frequency 1 
oscillator filament. In the No. 2 position, the 
1.25 volts are applied through terminal 6 of 
TB1501 to heat the filament of the frequency 2 
osciallator tube. SQUELCH control, R1509 and 
51504, is a potentiometer and switch combination. 
Tke SQUELCH switch, S1504, when closed, 
disables the squelch circuit by grounding its 
output circuit through terminal 9 of TB1501. 
The squelch potentiometer, R1509, controls 
(through terminal 8 of TB1501) the level at which 
squelching action occurs. As the resistance of the 
squelch potentiometer is decreased (control turned 
counterclockwise), the squelch circuit has more 
effect in quieting the receiver. A complete 
explanation of this circuit can be found by referring 
to the instruction book covering Radio Receiver 
R-394/U. 

f. Indicators. Two indicator lamps are incor- 
porated in the control. POWER lamp I 1501 
indicates when power is supplied to the radio set. 
Resistor R1507 is connected in series with the 
lamp to limit current through it. The lamp re- 
ceives its power through terminal 14 of TB1502 
and 10 of TB1501 (ground). TRANSMIT lamp 
I 1502 lights when the transmitter is in operation. 
This lamp also has a current limiting resistor 
(R1508) in series with it. Power to the lamp is 


applied through terminals 4 and 10 (ground) of 
TB1501 only when the transmitter is operating. 


66. Audio Output of Receiver 
(fig. 42) 


a. General. The audio output of the receiver 
is developed across the secondary of transformer 
T121 (terminals 3 and 4). From the transformer, 
the signal takes a path through plug-in unit con- 
nectors P121 and J262, receiver main connector 
P252, and through the equipment cabinet to the 
control unit. At the control it is applied to the 
handset receiver or speaker. SPKR switch $1502 
is provided to disconnect the speaker so that only 
the handset receives the audio signal (if desired). 
The switch is spring-loaded and must be held 
in the OFF position. When the speaker is out of 
the circuit, it is replaced by 10-ohm resistor R1510, 
through contacts 6 and 8, in order to keep a con- 
stant load on the audio transformer. In the 
equipment cabinet, series resistors R801 and R802 
are connected across the audio line. These re- 
sistors form an attenuator and matching network 
and are used, during retransmission, to feed the 
the audio signal to the audio amplifier in the 
transmitter. The retransmission circuit is de- 
scribed in detail in paragraph 67. A jumper 
between terminals 8 and 9 of TB802 permits the 
audio to be disconnected from the speaker and 
handset, if desired, while retransmission is taking 
place. Resistor R1505 is used in the attenuator 
circuit and is described in b below. 

b. Volume Attenuator Cirewt. Figure 43 shows 
the positions of VOLUME-OFF switch S1501A 
and the various resistors that are inserted in the 
circuit to contro] the level of the audio signal 
applied to the handset receiver or speaker. The 
switch allows four volume levels. In the first 
position clockwise from OFF, shown in A of figure 
43, a 10-ohm resistor R1506 is connected in parallel 
with the secondary of the audio output trans- 
former. At the same time, 68-ohm resistor R1505 
is connected in series with the handset receiver or 
speaker. This results in the application of ap- 
proximately one-eighth of the input voltage across 
the speaker and handset. For the position of 
S1501A, shown in B, the 68-ohm resistor is auto- 
matically replaced by 33-ohm resistor R1501. 
This arrangement raises the level so that there is 
approximately one-fourth of the input voltage 
across the speaker and handset. In C, the 10-ohm 
resistor is replaced by resistor R1504 (10 ohms) 
and the 33-ohm resistor is replaced by resistor 
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Figure 44. Microphone and retransmission audio circutts (applies only to radio sets using radio set control C—847/U units 
with serial numbers from 1 to 600). 


R1502 (10 ohms). The substitution results in 
approximately one-half of the input voltage being 
applied to the speaker and handset. The last 
circuit, shown in D, illustrates a direct connection 
from the audio frequency input to the handset and 
speaker so that there is no reduction in signal 
strength between the input and the handset and 
speaker. 


67. Microphone and Retransmission Circuit 
(figs. 44 and 45) 


a. Microphone Circuit. Handset H-33/PT con- 
tains a carbon type microphone that is connected 
across the 150-ohm impedance winding (terminals 
1 and 2) of transmitter microphone transformer 
T401. The connection is made to the transmitter 
through the contro] unit, control cable, and equip- 
ment cabinet. The lower branch of the connec- 
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tion contains a series resistor, R434, which is a 
part of a voltage divider located in the transmitter 
from B+ to ground. The other resistors in the 
divider are R432 and R433. A 2-volt de drop 
across resistor R434 supplies the necessary current 
for the microphone circuit. Resistor R434 is 
bypassed for audio frequencies by capacitor C426. 

b. Retransmission Circuit. The retransmission 
circuit uses the same audio input transformer 
(T401) in the transmitter but requires a 600-ohm 
impedance. This impedance is provided across 
terminals 1 and 3 of the transformer. The output 
from the receiver audio output transformer T121 
(terminals 3 and 4) is fed through interconnections 
in the receiver to the equipment cabinet where it 
is applied across a series network consisting of 
resistors R801 and R802. The network is a volt- 
age divider and impedance-matching circuit. The 
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Figure 45. Microphone and retransmission audio circuits (applies only to radio sets using radio set control C-847/U units 
with serial numbers above 600). 


portion of the audio signal developed across 
resistor R802 is applied to the primary of trans- 
former T401 (terminals 1 and 3). Resistor R802 
is 680 ohms and approximately matches the 600- 
ohm impedance of the transformer. Jumper con- 
nections from 1 to 10 and from 2 to 9 of terminal 
board TB801 permit the retransmission circuit to 
be disconnected when not needed. The jumper. 
connections are located at the rear of the equip- 
ment cabinet (fig. 21). 


68. Receiver Mute Circuit 


a. When push-to-talk operation is used, the 
antenna changeover relay (K401) in the trans- 
mitter switches the antenna from the receiver 
input to the transmitter output. The action 
removes the signal from the receiver except for 
noise and leakage signal from the transmitter (if 
it happens to be transmitting on a nearby fre- 
quency). To silence the receiver, a receiver mut- 
ing circuit is used. 

b. The circuit (fig. 46) is controlled by a relay 
in the transmitter power supply; the relay is 
operated by the push-to-talk switch on the hand- 
set. All three transmitter power supplies use 
contacts 3 and 4 of the relay. A potential of +90 
volts, developed across resistors R432, R433, and 
R434 in the transmitter, passes through inter- 


connections to the relay contacts (fig. 46). From 
the relay, it is split into two paths; one path goes 
to the plate circuit of transmitter oscillator tubes 
V401 and V402 and the other goes to the receiver 
squelch tube (V124) grid. 


c. When the transmitting relay in the trans- 
mitter power supply is closed (the push-to-talk 
switch depressed), the -+90-volt potential is 
applied to the oscillator plate circuit; this causes 
it to oscillate. At the same time, the potential is 
applied to the control grid of V124 through cur- 
rent limiting resistor R148. The high positive 
voltage on the control grid causes the tube to 
draw a heavier than normal current through its 
plate load resistor R142. When this occurs, the 
voltage at the plate of the tube becomes lower; 
this in turn, decreases the potential differences 
across resistors R143, R144, and R145. One side 
of resistor R145 is connected to —40 volts. With 
very little bucking voltage applied from the plate 
circuit of the squelch tube, the potential at the 
junction of resistors R144 and R145 approaches 
—40 volts. This high negative voltage is applied 
to the control grid circuits of the first audio and 
power amplifier stages (V121 and V122) through 
resistor R128. The high negative bias cuts off 
the audio tubes and effectively mutes the receiver. 
When the transmitting relay contacts open, the 
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Figure 46. 


transmitter is disabled and the receiver is able to 
operate. A jumper connection between terminals 
3 and 4 of terminal board TB801 permits removal 
of this muting action when desired. This jumper 
must be removed during retransmission operation 


(fig. 21). 


69. Radio Set AN/VRC19-Y Power and Con- 
trol Circuits (6-Volt Operation) 


a. General. The control and low-voltage power 
circuits are shown in figure 47. A 6-volt battery 
is connected to the equipment cabinet through a 
heavy-current capacity cable. A battery with 
either its positive or negative terminal grounded 
can be connected to the radio set power circuit 
without affecting any of the low-voltage circuits. 
The B+ circuit to the transmitter is provided 
with a means of changing polarity to make the 
set adaptable to any vehicle battery polarity (par. 
27f). After the source voltage enters the equip- 
ment cabinet, one side is fused by 50-ampere fuse 
F801 to protect the vehicular power source. From 
the fuse, the current takes two paths: one to power 
switch S1501B in the control unit (through the 
power supply and the equipment cabinet), and the 
other to contactor K1202 in the transmitter power 
supply. On the other side of the battery, contact 
is made with all common points that are to be 
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Muting circuit, simplified. 


switched into the circuit. Note that a jumper is 
inserted in the circuit between the power switch 
and the coil of relay K1203. This connection 
between terminals 1 and 2 of TB803 is used for 
the 6-volt radio set only. A second fuse, F1201 
(upper left part of fig. 47), is connected in series — 
with the major portion of the circuit. This fuse 
is located in the transmitter power supply, and 
protects all of the circuits in the radio set except 
the dynamotor de supply circuit. When the 
power switch is closed by rotating the VOLUME- 
OFF control in a clockwise direction, relay K1203 
is energized, and the battery voltage is applied to 
all power and control circuits in the radio set 
except the dynamotor circuit and the push-to-talk 
circuit. Contactor K1202 is energized by the 
closing of relay K1201 which is energized by either 
closing the push-to-talk switch or placing the 
TEST-OFF switch in the TEST position. This 
completes the battery circuit to the dynamotor. 

b. Receiver Circuits. Voltage is applied to the 
receiver power supply through the transmitter 
power supply, the equipment cabinet, and the 
receiver itself (first circuit to right of the contacts 
of relay K1203 in fig. 47). Fuse F2701 in the 
receiver power supply protects both the receiver 
and receiver power supply. From the fuse, power 
is applied to a network containing two parallel 


branches. The first branch contains the receiver 
crystal oven, E31; the receiver crystal oven 
receives its power through filter choke L40 and 
maintains the first high-frequency oscillator crystal 
at a constant temperature in order to stabilize its 
frequency. ‘Fhe second branch contains the re- 
ceiver 6.3-volt tube filaments, V1 and V122, 
POWER indicator lamp I 1501, and transformer 
T2701. Power for I 1501 is applied through the 
receiver, equipment cabinet, and control unit. 
Indicator lamp I 1501 indicates that power is 
applied to the low- and high-voltage circuits in 
the receiver and to the crystal oven in the trans- 
mitter. Under certain conditions (c below), I 1501 
also may indicate that reduced power is applied to 
the transmitter filaments. Voltages for the 1.4- 
volt receiver filaments and the receiver B+ and 
bias supplies are developed by secondary windings 
of transformer T2701 in the receiver power supply. 
For details on the receiver filament, B+, and bias 
circuits, see the receiver main schematics (fig. 67) 
or the instruction book for Radio Receiver 
R-394/U. 

c. Transmitter Power Circuits. Inthe transmitter, 
the crystal oven is heated as in the receiver (second 
circuit to right of the contacts of relay K1203 in 
(fig. 47)). If a jumper is connected from terminal 6 
of relay K1201 to resistor R1202 (fourth circuit to 
right of the contacts of relay K1203), the trans- 
mitter tube filaments will operate continuously, 
at reduced voltage, as long as the power switch is 
on. Power is applied to the filaments through the 
jumper, voltage-dropping resistors R1202 and 
R1201, voltage regulator tubes RT1201 and 
RT1202, and choke L1201 in the transmitter 
power supply, and through the equipment cabinet. 
The same power that is applied to the filaments 
also is applied to FREQ 1-2*switch S1503 in the 
control unit. This switch selects one of two preset 
transmitter frequencies by controlling the applica- 
tion of filament power to transmitter oscillators 
V401 and V402. Up to this point, the receiver 
has been placed in operation, the transmitter tubes 
are heated (if a jumper is connected correctly in 
the transmitter power supply as indicated above), 
and the transmitter crystal oven is operating. 
The radio set is in a receiving condition, and the 
transmitter is in a standby condition (push-to-talk 
switch open). 

d. Methods of Transmitter Control. There are 
two switches and a relay that can initiate the 
changeover from reception to transmission. They 


section of the dynamotor. 


are the push-to-talk switch on the handset, the 
TEST-OFF switch (S402) on the transmitter, and 
relay K271 in the receiver. The push-to-talk 
switch normally is used for routine operation. 
The TEST switch is used during tuning or aline- 
ment, when the transmitter is to be kept on for 
some time; this eliminates the necessity for hold- 
ing the push-to-talk switch closed. The third 
method used to place the transmitter in operation 
is by relay K271 located in a relay plug-in unit 
that may be plugged into the receiver. This 
relay is operated by the squelch circuit of the 
receiver and, when properly adjusted, will close 
when the receiver is unsquelched (during recep- 
tion of a signal). This method normally is used 
only for retransmission purposes. Jumper con- 
nections must be made in the equipment cabinet 
and receiver in order to use this type of opera- 
tion (par. 27é). 

e. Transmitter Control Circuits. Upon closing 
the push-to-talk switch, TEST-OFF switch, or 
K271 relay contacts (third circuit to right of the 
contacts of relay K1203 in fig. 47), the ground 
circuit to the coil of relay K1201 is completed and 
K1201 is energized. This connects power to the 
transmitter tube filaments through contacts 2 and 
7 of the relay, and places the filaments in operation. 
They now will operate at full voltage. Three cir- 
cuits are energized through contacts 5 and 6 of 
the relay. The first circuit contains relay K401 
(located in the transmitter) that changes the 
antenna from the receiver to the transmitter. 
The second circuit contains TRANSMIT lamp I 
1502, located on the control unit, to indicate that 
power is applied to the transmitter. Contactor 
K1202, in the third circuit, is energized and con- 
nects the vehicular storage battery to the motor 
The generator section 
of the dynamotor develops 405 volts that are 
applied across a voltage divider. The voltages 
produced by the divider are applied to the trans- 
mitter as B+ and bias voltages. For details on 
the B+ and bias circuits, see the transmitter 
main schematic (fig. 68) or the instruction book 
for Radio Transmitter T—278/U. Since all of the 
filament, bias, and B+ voltages now are applied 
to the transmitter, it will operate until the push- 
to-talk switch is released. The mute contacts 
(3 and 4) of the relay can be connected into the 
circuit to silence the receiver if noise or leakage 
signal from the transmitter is present. The 
details of this circuit are given in paragraph 68. 
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70. Radio Set AN/WRC-19X Power and Con- 
trol Circuits (12-Volt Operation) 

a. The power and control circuits of the 12-volt 
model of the radio set (fig. 48) are almost identical 
in operation and connection with that of the 6-volt 
model. The differences between the models are 
required to reduce the source voltage (12 volts) to 
the voltage of the basic circuit (6 volts). A com- 
parison of figures 47 and 48 will show the differ- 
ences between the two radio sets. These differ- 
ences are described in 6 below. 

b. The transmitter oven voltage is dropped 6 
volts by resistor R3113. The transmitter tube 
filaments are kept at their rated voltage by the 
insertion of resistor R3115. The coils of relays 
K3101 and K3103 and contactor K3102 are made 
for 12 volts so that they operate directly from 
the source voltage without dropping resistors. 
Power for the receiver crystal oven, 6.3-volt tube 
filaments, and the POWER indicator lamp is 
supplied by a secondary winding of transformer 
T2801 instead of directly from the power source. 
Note that the jumper between the power switch 
and the coil of relay K3103 is connected between 
terminals 3 and 4 of TB802 instead of between 
terminals 1 and 2 of TB803 as in the 6-volt model. 
This was done to prevent damage to the equip- 
ment if a 6-volt power supply is used with a 12- 
volt vehicular system. In operation, the switch- 
ing and control actions are the same as indicated 
for the 6-volt model. 


71. Radio Set ANV/RC-19 Power and Con- 
trol Circuits (24-Volt Operation) 


a. The low-voltage circuits of Radio Set AN/ 
VRC-19 are not the same as those used in the 
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other two models but are similar in many respects. — 


In the 24-volt model (fig. 49), a relay is not needed 
to control the input to the receiver and other 
control relays, since the set requires much less 
current although it has the same power input as 
the other two models. 


carrying capacity to handle all the circuits except 
the dynamotor input. 


of between terminals 1 and 2 of TB803 or term- 
inals 3 and 4 of TB802 which are used in the other 
two sets. This connection makes it possible to 
use the power switch for the circuits that were 
connected to either relay K3103 or K1203 in the 
other two sets. | 

b. The heaters for crystal ovens E31 and E40) 
are operated directly from the 24-volt source. 
These ovens have elements that are capable of 
operating on either 6 or 24 volts if properly con- 
nected. The connections are made automatically 
when the correct power supplies are plugged into 
the system. In the transmitter, all the tube fila- 
ments receive their voltages from the secondary 
windings of power transformer T1301 instead of 
directly from the power source. The voltage 
developed in one secondary winding is applied 


directly to the 6.3-volt filaments; the voltage ~ 


developed in the other secondary winding is recti- | 


fied and filtered before it is applied to the 1.3-/ 
volt filaments. A fuse, F1301, is provided for 
dynamotor D1301. Operation of the relays and | 
switches is similar to the operation of equivalent | 
relays and switches in the 6- and 12-volt models. 


Note that a jumper is : 
connected between terminals 2 and 3 of TB803 
(near the right side of the power switch) instead — 


| 


Power switch S1501B in 
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70. Radio Set AN/WRC-19X Power and Con- 
trol Circuits (12-Volt Operation) 

a. The power and control circuits of the 12-volt 
model of the radio set (fig. 48) are almost identical 
in operation and connection with that of the 6-volt 
model. The differences between the models are 
required to reduce the source voltage (12 volts) to 
the voltage of the basic circuit (6 volts). A com- 
parison of figures 47 and 48 will show the differ- 
ences between the two radio sets. These differ- 
ences are described in b below. 

b. The transmitter oven voltage is dropped 6 
volts by resistor R3113. The transmitter tube 
filaments are kept at their rated voltage by the 
insertion of resistor R3115. The coils of relays 
K3101 and K3103 and contactor K3102 are made 
for 12 volts so that they operate directly from 
the source voltage without dropping resistors. 
Power for the receiver crystal oven, 6.3-volt tube 
filaments, and the POWER indicator lamp is 
supplied by a secondary winding of transformer 
T2801 instead of directly from the power source. 
Note that the jumper between the power switch 
and the coil of relay K3103 is connected between 
terminals 3 and 4 of TB802 instead of between 
terminals 1 and 2 of TB803 as in the 6-volt model. 
This was done to prevent damage to the equip- 
ment if a 6-volt power supply is used with a 12- 
volt vehicular system. In operation, the switch- 
ing and control actions are the same as indicated 
for the 6-volt model. 


71. Radio Set ANV/RC-19 Power and Con- 
trol Circuits (24-Volt Operation) 


a. The low-voltage circuits of Radio Set AN/ 
VRC-19 are not the same as those used in the 
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other two models but are similar in many respects. | 


In the 24-volt model (fig. 49), a relay is not needed 
to control the input to the receiver and other 
control relays, since the set requires much less 
current although it has the same power input as 
the other two models. Power switch S1501B in 


| 
\ 


Radio Set Control C—847/U has sufficient current- — 


carrying capacity to handle all the circuits except 
Note that a jumper is . 
connected between terminals 2 and 3 of TB803 | 


the dynamotor input. 


(near the right side of the power switch) instead 
of between terminals 1 and 2 of TB803 or term- 
inals 3 and 4 of TB802 which are used in the other 
two sets. This connection makes it possible to 
use the power switch for the circuits that were 
connected to either relay K3103 or K1203 in the 
other two sets. 

b. The heaters for crystal ovens E31 and E40) 
are operated directly from the 24-volt source. 
These ovens have elements that are capable of 
operating on either 6 or 24 volts if properly con- 
nected. The connections are made automatically 
when the correct power supplies are plugged into 
the system. In the transmitter, all the tube fila- 
ments receive their voltages from the secondary 
windings of power transformer T1301 instead of 
directly from the power source. The voltage 
developed in one secondary winding is applied 


directly to the 6.3-volt filaments; the voltage - 


developed in the other secondary winding is recti- | 


fied and filtered before it is applied to the Pee 
volt filaments. A fuse, F1301, is provided for 
dynamotor D1301. Operation of the relays and 
switches is similar to the operation of equivalent. 
relays and switches in the 6- and 12-volt models. 
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Figure 47. Radio set AN/VRC-194, power and control circutts. 
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Figure 49. Radio set AN/VRC-19, power and control circuits. 
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CHAPTER 5 
FIELD MAINTENANCE INSTRUCTIONS 


Note. 


This chapter contains information for field maintenance. 


The amount of repair that can be performed by 


units having field maintenance responsibility is limited only by the tools and test equipment available and by the skill 


of the repairman. 


Section |. TROUBLESHOOTING AT FIELD MAINTENANCE LEVEL 


Warning: When servicing Radio Set AN/VRC-— 
19(*), be extremely careful of exposed high volt- 
ages. Voltages as high as 400 volts are present 
at certain points in Radio Transmitter T-278/U 
and its associated power supply. It is also possi- 
ble to come in contact with these high voltages 
when the rear cover of Electrical Equipment 
Cabinet CY-938(*)/VRC is removed. Be sure 
that all power is turned off before touching any 
of the high-voltage connections. 


72. General 


This chapter contains a general field mainte- 
nance procedure for system troubleshooting and 
detailed field maintenance instructions for Elec- 
trical Equipment Cabinet CY-—938(*)/VRC and 
Radio Set Control* C-847/U. For detailed infor- 
mation related to the maintenance of the other 
radio set components, refer to the individual 
component instruction books. 


73. Troubleshooting Procedures 


The first step in servicing a defective radio set 
is to sectionalize the fault. Sectionalization means 
tracing the fault to the major component or circuit 
responsible for the abnormal operation of the 
set. The second step is to localize the fault. Local- 
ization means tracing the fault to the defective 
part responsible for the abnormal conditions. 
Some faults such as burned-out resistors, rf 
arcing, and shorted transformers often can be 
located by sight, smell, or hearing. The majority 
of faults, however, must be localized by voltage 
and resistance checks. 

Warning: Some of the components of the 
radio set contain selenium rectifiers. The failure 
of selenium rectifiers can result in the liberation of 
poisonous fumes and the deposit of poisonous 
selenium compounds. If a rectifier burns out or 
arcs over, the odor is strong. Provide adequate 


ventilation immediately. Avoid inhaling the 
fumes and do not handle the damaged rectifier until 
it has cooled. 


74. Troubleshooting Data 


Take advantage of the material supplied in 
this manual. It will help in the rapid sectional- 
ization of faults. Diagrams showing the connec- 
tions of the system, control circuits of the power 
source, and schematic diagrams of each unit are 
provided in addition to those that will be found 
in the individual component instruction books. 
By tracing the key circuits through switches, 
terminal boards, and cables, troubles usually can 
be found very readily. During the troubleshooting 
procedures, it may be helpful to consult chapter 4 
for the theory of circuit operations in order to 
locate the trouble more rapidly and to prevent 
unnecessary work. 


No. Description 


21 | Radio Set AN/VRC-19(*), connections. 

23 | Radio Transmitter T-278/U, front panel. 

24 | Radio Receiver R-394/U, front panel test points. 
25 | Typical transmitter power supply, front panel test 


points. 
28 | Electrical Equipment Cabinet CY-—938/VRC, in- 
terior view. * 


29 | Radio Transmitter T-278/U, tube location. 

30 | Transmitter power supply fuse, relay, regulator, and 
vibrator location. 

31 | Radio Receiver R-394/U, tube location. 

32 | Receiver power supply fuse and vibrator location. 

40 | Radio Set Control C—847/U, schematic diagram. 

41 | Handset H-33/PT, schematic diagram. 


47 | Radio Set AN/VRC-19Y, power and _ control 
circuits. 

48 | Radio Set AN/VRC-19X, power and _ control 
circuits. 


49 | Radio Set AN/VRC-19, power and control circuits. 
58 | Electrical Equipment Cabinet CY-938(*)/VRC, 
schematic diagram. 
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ee Description re Description 
59 | Resistor color codes. 65 | Power Supply PP-868/U, schematic diagram. 
60 | Capacitor color codes. 66 | Power Supply PP-867/U, schematic diagram. 
61 | Dynamotor-Power Supply DY-100/U, schematic 67 | Radio Receiver R-394/U, schematic diagram. 
diagram. 68 | Radio Transmitter T-278/U, schematic diagram. 
62 | Dynamotor-Power Supply DY-93/G, schematic 69 | Electrical Equipment Cabinet CY—938(*) [VRC, | 
diagram. wiring diagram. 
63 | Dynamotor-Power Supply DY-98/G, schematic 70 | Electrical Equipment Cabinet CY-—938(*)/VRC, 
diagram. voltage and resistance diagram. 
64 | Power Supply PP-869/U, schematic diagram. 
15. Troubleshooting Chart for Radio Set AN/VRC-19(*) 
Symptom Probable cause Correction 
1. Entire set fails to operate--------- Electrical Equipment Cabinet CY- Refer to paragraph 76a. 
938(*)/VRC. 
Radio Set Control C-847/U. 
Transmitter power supply. 
2. Transmitter operates on frequency | Radio Set Control C—847/U_---------- Refer to paragraph 76b. 
2 only. Control cable. 
Electrical Equipment Cabinet CY- 
938(*)/VRC. 
Radio Transmitter T—278/U - --------- Refer to the instruction book for 
Radio Transmitter T-278/U and 
check the transmitter oscillator 
circuits. 
3. Transmitter operates on frequency | Radio Set Control C-847/U_---------- Refer to paragraph 76c. 
1 only. Control cable. 
Electrical Equipment Cabinet CY- 
938(*)/VRC. 
Radio Transmitter T—278/U - --------- Refer to the instruction book for . 
Radio Transmitter T-278/U and 
check the transmitter oscillator 
circuits. 
4. Transmitter operates when TEST- | Electrical Equipment Cabinet CY- | Refer to paragraph 76d. 
OFF switch is in the TEST posi- 938(*)/VRC. 
tion, but will not operate when | Control cable. 
the push-to-talk switch is | Radio Set Control C—847/U. 
pressed. Handset: H=33/PT.. 2-2 se sa- 2 Substitute with another handset. 
5. Transmitter operates when the | Electrical Equipment Cabinet CY- | Refer to paragraph 76e. 
push-to-talk switch or the hand- 938(*)/VRC. 
set is pressed, but will not oper- | Radio Transmitter T-278Ue ae ae ee Refer to the instruction book for 
ate when the transmitter TEST- Radio Transmitter T-—278/U. 
OFF switch is in the TEST 
position. 
6. Transmitter will not operate when | Electrical Equipment Cabinet CY- | Refer to paragraph 76f. 
used for retransmission purposes. 938(*)/VRC. 
Improper antenna or jumper connec- Refer to paragraph 37 for proper 
tions. antenna and jumper connections. 
Receiver relay K27122 222222245253 -— Replace relay K271. 
7. Transmitter operates but receiver | Receiver Power Supply --------------- Refer to paragraph 769(1). 


does not operate. 


Electrical Equipment Cabinet CY- 
938(*)/VRC. 
Radio Receiver R—394/U___---------- 


Refer to paragraph 76g(2). 


Refer to the receiver instruction book- 


Symptom Probable cause Correction 
8. Receiver operates but transmitter | Transmitter power supply________-_~- Refer to the instruction book for the 
does not operate. transmitter power supplies and 
check the output voltage. 
Electrical Equipment Cabinet CY-— | Refer to paragraph 76h. 
938(*)/VRC. 
Radio Set Control C—847/U. 
Radio Transmitter T—278/U__________ Refer to the transmitter instruction 
book. 
9. Receiver will not squelch-_-__-______ Electrical Equipment Cabinet CY-— | Refer to paragraph 767. 
938(*)/VRC. 
Control cable. 
Radio Set Control C—847/U. — 
10. TRANSMIT lamp does not light__| Radio Set Control C-847/U______--_-- Refer to paragraph 76). 
Electrical Equipment Cabinet CY- 
938(*)/VRC. : 
11. POWER lamp does not light___-__- Electrical Equipment Cabinet CY- | Refer to paragraph 76k. 
938(*)/VRC. : 
Radio Set Control C—847/U. 


76. Resistance and Voltage Measurements for 
Radio Set AN/VRC-19(*) 


Follow the steps given in the starting procedure 
(par. 35) before making voltage measurements on 
Radio Set AN/VRC-19(*). The push-to-talk 
relay (K1201, K1301, or K3101) must be ener- 
gized to apply operating voltages to the trans- 
mitter. This may be done by pressing the push- 
to-talk switch on the handset or placing the TEST- 
OFF switch on the transmitter in the TEST 
position. For resistance or continuity measure- 
ments, it is necessary to disconnect the power 
source (battery) from the set. Refer to the dia- 
grams for power and control circuits (figs. 47, 48, 
and 49) and to the voltage and resistance diagram 
(fig. 70) when making these measurements. Re- 
place any components found to be defective. All 
voltages are measured to ground. The series of 
symbol numbers for the various units are as 
follows: 


From To Unit 


1 299 
400 499 
800 899 


Radio Receiver R—394/U. 

Radio Transmitter T—278/U. 

Electrical Equipment Cabinet CY—938(*)/ 
VRC. 


1200 | 1299 | Dynamotor-Power Supply DY-—100/U. 
1300 | 1399 | Dynamotor-Power Supply DY—98/G. 
3100 | 3199 | Dynamotor-Power Supply DY-93/G. 
1500 | 1599 | Radio Set Control C—847/U. 

2700 | 2799 | Power Supply PP-869/U. 

2800 | 2899 | Power Supply PP-868/U. 

2900 | 2999 | Power Supply PP-867/U. 


a. If the radio set is completely inoperative, 


make the following checks: 


| 
i 


(1) Check the power source (6-, 12-, or 24- | 


volt battery). 

(2) Check for proper input voltage between 
terminals 1 and 2 of TB806. Check fuse 
F801 by measuring for proper voltage be- 
tween terminal 1 of J802 and ground 
(fig. 21). 

(3) Check transmitter power supply fuse 
F1201, F3101, or F1302 (6-, 12-, or 24- 
volt systems, respectively) by measuring 
for proper voltage in the equipment 
cabinet between terminal 18 of J802! and 
ground. 

(4) Check power switch, S1501B, and the 
control cable by measuring for proper 
voltage in the equipment cabinet be- 
tween terminal 16 of TB805 and ground. 

(5) Check the equipment cabinet jumper 
connections between terminals 1 and 2 of 
TB803 (6-volt system), terminals 3 and 4 
of TB802 (12-volt system), or terminals 
2 and 3 of TB803 (24-volt system). 


(6) On the 6-volt system, check for 6 volts on 
terminal 2 of J803. 


(7) On the 12-volt system, check for 12 volts 
on terminal 19 of J803. 


(8) On the 24-volt system, check for 24 volts 
on terminal 22 of J802. 


b. If the transmitter operates when the FREQ 
1-2 switch on the control unit is set to position 
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2 but will not operate when set to position 1, make 
the following checks: 

(1) Disconnect the control cable from ter- 
minal 5 of TB1501, and check the cable 
for continuity to terminal 5 of TB804. 

(2) Check in the equipment cabinet for con- 
tinuity between terminal 5 of TB804 and 
terminal 11 of J801. 

(3) Check in the control unit for continuity 
between terminals 5 and 7 of TB1501 
with the FREQ 1-2 switch in position 1. 

(4) Set the FREQ 1-2 switch on the control 
unit to position 1, and check for a 1.3- 
volt reading on each of the following 
terminals: 

(a) Terminal 5 of TB1501. 
(6) Terminal 5 of TB804: 
(c) Terminal 11 of J801. 

c. If the transmitter operates when the FREQ 
1-2 switch is set to position 1 but will not operate 
when set to position 2, make the following checks: 

(1) Disconnect the control cable from ter- 
minal 6 of TB1501, and check the cable 
for continuity to terminal 6 of TB804. 

(2) Check in the equipment cabinet for con- 
tinuity between terminal 6 of TB804 and 
terminal 12 of J801. 

(3) Check in the control unit for continuity 
between terminals 6 and 7 of TB1501 
with the FREQ 1-2 switch in position 2. 

(4) Set the FREQ 1-2 switch on the control 
unit to position 2, and check for a 1.3- 
volt reading on each of the following 
terminals: 

(a) Terminal 6 of TB1501. 
(b) Terminal 6 of TB804. 
(c) Terminal 12 of J801. 

d. If the transmitter operates when the TEST- 
OFF switch is in the TEST position but will not 
operate when the push-to-talk switch is pressed, 
press the switch and check for continuity from 
terminal 17 of J802 to each of the following 
terminals: 

(1) Terminal 18 of TB805. 

(2) Terminal 18 of TB1502. 

(3) Terminal F of J1501. 

; (4) Terminal H of J1501. 

(5) Terminal 10 of TB1501. 

(6) Terminal 10 of TB804. 

(7) Terminal 2 of J802. 

e. If the transmitter operates when the push- 
to-talk switch is pressed but will not operate when 
the TEST-OFF switch is in the TEST position, 
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place the TEST-OFF switch in the TEST position 
and check for continuity from terminal 17 of 
J802 to each of the following terminals: 

(1) Terminal 17 of J801. 

(2) Terminal 2 of J801. 

f. If the transmitter will not operate when used 
for retransmission purposes, be sure jumpers are 
connected from terminal 5 to terminal 6 of TB801 
and from terminal 8 to terminal 9 of TB801. 

(1) Check for continuity from terminal 17 of 
J802 to each of the following terminals: 

(a) Terminal 5 of TB801. 
(6) Terminal 6 of TB801. 
(c) Terminal 27 of J803. 

(2) Check for continuity from terminal 28 of 

J803 to each of the following terminals: 
(a) Terminal 8 of TB801. 
(b) Terminal 9 of TB801. 
(c) Terminal 2 of J802. 

g. If the transmitter operates but the receiver 
will not operate, make the following checks: 

(1) Check the receiver power supply fuse 
F2701, F2801, or F2901 (6-, 12-, 24-volt 
systems respectively). 

(2) Check the antenna connections to the 
equipment cabinet (P801) and antenna 
connections in the equipment cabinet be- 
tween the transmitter (terminal A 1 of 
J801) and receiver (terminal A 2 of J803). 
Check continuity between terminals A 1 
and A 2. 

h. If the receiver operates but the transmitter 
will not operate, make the following checks: 

(1) Check for a 6-volt reading on each of the 
following terminals: 

(a) Terminal 14 of J802. 
(b) Terminal 29 of J801. 

(2) Check for a 1.3-volt reading on each of 
the following terminals: 

(a) Terminals 16 and 28 of J802. 
(b) Terminals 16 and 28 of J801. 
(c) Terminal 7 of TB804. 

_ (ad) Terminal 7 of TB1501. 

i. If the receiver will not squelch, make the 
following checks: 

(1) Check the resistance of the SQUELCH 
control between terminal 8 of TB804 in 
the equipment cabinet and ground. The 
resistance should vary from zero to 
500,000 ohms as the control is rotated. 

(2) Remove the control cable wires from 
terminals 8, 9, and 10 of TB1501, and 
check for continuity between each wire 


and its termination on TB805 in the 
equipment cabinet (terminals 8, 9, and 
10, respectively). 

(3) Check for proper connections on terminals 
8, 9, and 10 of TB1501 and TB805. 


j. If the TRANSMIT lamp does not light when 
the push-to-talk switch is depressed, make the 
following checks: 


(1) Check the TRANSMIT lamp by sub- 
stituting a lamp known to be good. 
(2) Check for a 6-volt' reading on each 
of the following terminals: 
(a) Terminal 4 of TB804. 
(6) Terminal 4 of TB1501. 


(3) Check R1508. Check for continuity 


from terminal 10 of TB1501 to each of 
the following terminals: 

(a) Terminal 16 of TB804. 

(6b) Terminal 2 of J802. 

k. If the POWER lamp does not light when the 
power switch (S1501B) is turned on, make the 
follo ing checks: 

(1) Check for continuity from terminal 6 
of J803 to each of the following terminals: 

(a) Terminal 14 of TB805. 
(6) Terminal 14 of TB1502. 

(2) Check R1507 and I 1501. Check for 
continuity from terminal 10 of TB1501 
to each of the following terminals: 

(a) Terminal 10 of TB804. 
(6) Terminal 2 of J802. 


Section Il. TROUBLESHOOTING RADIO SET CONTROL C-847/U AND ELECTRICAL 
EQUIPMENT CABINET CY-938(*)/VRC 


77. Test Equipment Required 


Electronic Multimeter TS-505/U can be used 
for troubleshooting Radio Set Control C-847/U 
and Electrical Equipment Cabinet CY—938(*)/ 
VRC. Instructions for the use of this meter are 
contained in TM 11-5511, Electronic Multimeter 
TS-505/U. 


78. Localizing Trouble 


After the trouble has been sectionalized to the 
control unit or the equipment cabinet, the defec- 
tive item can be determined from the trouble- 
shooting charts (pars. 79 and 80). Check to see 
that all cable connections from the control unit 
to the equipment cabinet are correct and that all 
control settings are in the proper position for 
normal operation. When checking the possible 


defective item listed in the troubleshooting chart, 
always check for defective wiring. Refer to 
figures 28, 50, and 51 for identification of the 
components. 


in Radio Set 


79. Resistance Measurements 
Control C-847/U 

Resistance measurements in Radio Set Control 
C-847/U are taken across the terminals of terminal 
boards TB1501 and TB1502. To take these 
measurements, the control cable must be discon- 
nected from the terminal boards. The measure- 
ments are given for groups of terminals in the 
same circuit, thereby indicating the readings to be 
expected for each control circuit if it is functioning 
properly. Be sure to set the controls as shown in 
the following chart. Refer to figure 50 for the 
location of the terminal boards. 


Terminals measured Related control or part Position nae 
pS os Te als ee Pandsetell—oo) bbe eels Sk See Disconmected =e 7 eae sae yen oe se Infinity. 
OR e et  e POnwHlamp lo 15OL. ju oe eee TnisOCk CGN Pee meas hiesar tM Mes eal 35. 

16 to 17, 13 to 15 ___| VOLUME-OFF switch S1501_------.--~ Any -position-except OP Fous. 22-22-22 t 0. 
CONS I RS ae Oa CAINS MUL eslamp 1 1502 225 |e ee Tasockets: ees ec es es 2 Sa eee 35. 
Prous sl. 2. 8 Eiandsetrli—oo/Pl se Se eee Diseounectedy ss a ake t el ee Infinity. 
<S ( e ee SOURLCH ‘control S1504-and/R1SQ9. 2. 2oeO PE cere ea ee 0 
PEO T t= * Sa SQUELCH control 81504 and R1509___-| Maximum counterclockwise, maximum | 0. 
clockwise. 500K. 
Dy, COR hol Re eee ee FREQ 1-2 switch 81503______-_-----_-- Van Te PR ate LI Ot DS Saeed AP 0. 
\hpe pas 4 See es pemled paid Seto teas | Saks Cokes Infinity. 
2 | a Shy ae aga ee PR EOa=2switth: 81503... 35. Seas aes Beier teh eel SS Wat Ih eae Be ie Ei ame a 0. 
Sate Wh ae ee Art Gils Nol Be Nhe ROB Mena Infinity. 
MOL CO si Soe hs She VOT UNE =© BEES 150 bees eee ae First. position from, OF Fi. 2201. cae | 8.8. 
Second position from OFF______-------- 8. 
Third position from ORF 42> 2234 22-4.05 5.5. 
TetO' 2, 2-0 Os sc-e on INOUGS weed 6 tee oe ae ae ater eee te INOS ee ee te Sgt Bet Ree pra RES Infinity. 
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RISO8- 


-TBISO! 


Figure 60. Radio set control C-847/U, rear view with cover removed. 


80. Continuity Tests and Resistance Measure- 
ments for Electrical Equipment Cabinet 


CY-938(*)/VRC 


The equipment cabinet has no switches or vari- 
able parts, therefore, the only troubles that can 
occur are either short or open circuits. These 
troubles can be discovered readily and corrected 
by making continuity checks between the con- 
nectors and terminal boards on the rear of the 
equipment cabinet. Use the lowest resistance 
range on the ohmmeter for making continuity 
tests. When troubleshooting the equipment cab- 
inet, refer to the schematic diagram (fig. 58). The 
receiver, transmitter, and transmitter power sup- 
ply should be removed from the equipment cabinet 
for these tests. Also remove all terminal board 
jumper connections. The tests described below 
are grouped according to their function in the 
radio set. Select the group or groups containing 
the trouble, and perform the continuity or resist- 
ance tests as indicated. 


Note. Continuity refers to an ohmmeter reading of less 
than .1 ohm. 
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a. Filament and Heater Circuits. 


Connector Terminal Connector Terminal 
TSO2 sas) ee 10h and. | ISO see 10 
J802 5322 eee 15 and J SOT Sere ah 
J802 2A 28 and J8OL 22 es 28 
J802- ee ae 28 and TB804_ ___- a 
J802228. 2 ee 16 and J8OLL ase 16 

b. Bias and B+ Voltages. 

Connector Terminal Connector Terminal 
ISO2 So cy) eee 9 and J80l 22 9 
J802 sees 6 and JSOL ee 6 
J802 eee Se 5 and J801 e323 5 | 
J802 oe oe Se 4 and JSO0LS 2 ee 4 | 
F802 eee 3 and JS0122 3 
S802) 2 ee 25 and J QOL ae 26 
T8022 ee es 25 and TBS0le a 4 
JSO2: teckre 24 and SSO ts. 226 Page | 


Ov-L6¢2 WL 


"panoulas 42009 YUN Nam svat ‘JAA /8EE—AD 1241909 yuaudinba poouyoayq ‘Tg ainbry 
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coer Sosa zosr 2O8Y 208Gi ioBY 


908al posal  sosdl 
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c. Ac Power Input. 


h. Transmitter and Receiver Antenna Circuits. 


Connector Terminal Connector Terminal Connector Terminal Connector Terminal 
TSO aoe eee 11 and J8O3 Sse ss = 3 JOO eee he Al and S803 216 asm A2 
S023 se 11 and TB803____- 5 330 Laxey ee A2 and P80t see 
JSOZi soe ae 12 and J803 2 2s 4 
S802 cea! 12 |. and’ |. TBS032-_ =. 6 pay 
TSO2 ere eles 13/\°Wand “1 J803. 23282 5 1. Transmitter Modulator Circuit : 

DOD Bates oes 13 and TB805_ __-- 13 
Connector Terminal Connector Terminal 
d. Battery Circuits. J801-----___- 13 and | TB805-___- 19 
oo J8O1 ce a ee 14} and | TBS801_.__. 10 
IML 15 | and | TB805____- 20 
Connector Terminal Connector Terminal 
[17 ees 21 | ands 7 JS03a eee 2 9. Transmitter Frequency-Changing Circuit. 
TSO2s eee ree 20 and JS032= ees 19 
TROD an he 22 and J 80323 ee 24 Connector Terminal Connector Terminal 
TSOZe ee eee 22 and TB803_____ 3 
J802_-__----- 1) and’ | 1B8067___2 Saye Sento. see 114) and. |“PRSo4es am 5 
T8022 eee 18 and TB805_ ___- 17 TROts Glee 12 aa TB804 ve 6 
a This test checks continuity through fuse F801. 
ates k. Receiver Relay Circuit. 
e. Power Contactor Circuits. 
Connector Terminal Connector Terminal 
Connector Terminal Connector Terminal SE al RM LLLP 
J803 222 eee 27 and TB801-_____ 6 
ASN peeled 19 and TB803_____ 1 3808 es 28 and TB80Iz a2 8 
JS02 ce sora 30 and TB802_____ 3803 2-2 4be 29 and TB801____-_ 7 
F803): ae 11 | and | TB802____- 6. 
J8032 2255 See 12 and TB802_____ 10 
‘ x J80S 2 see 13 and TB802220" 2 
f. Push-to-Talk Circuits. 

Connector Terminal Connector Terminal if. Receiver Squelch Circuit. 
bry Nae oa 17 eet 301s wee 17 Connector Terminal Connector Terminal 
SO 22s ier see 17 and TB801___-_- 5 
S802 ee eee 17 and TB805_____ 18 J80322 222 22. 8 and TB804_____ 8 
TSO 2 ew eee 14 and. Ales 0) Wee ee ree 29 J803 22 2eea ere 9 and TB804_____ 9 
JSO2 ere Se 14 and TB804_____ 4 JOB Sees oe 17 and TB801_____ 3 

| m. Recewer Audio-Output Circuit. 
g. Transmitter Crystal Oven Heaters. if 
Connector Terminal Connector Terminal 
Connector Terminal Connector Terminal (ema, gies 
‘ 3803-0 2s 14| and) |. TBS05. 22: 11 
J8O02 eS et 7 and JSOL So wee 7 80352 2 ee ‘14 and TB801____- 2 
JSOZ Ne Sa 8 and JSOL are see 8 ISOS Res pee 15 and TB802____-_ 9 
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nm. Recewer Audio-Output Circuit Resistance p. Terminal Board Interconnections. 
Measurements. 
Connector Terminal Connector Terminal 
an i- aT ; 

Connector ey Connector ae: Resistance TBSOd 0. 3 and TB803____. 9 
UBS02 ese 3 and TB805-____ 16 
TB801__- 1 | and | TB801- 2 | 680 ohms TBS8022-)253= 2 8} and | TB805----- 12 
TB801-__- 1 | and | TB802- 9 | 2,200 ohms Te BS03 222 2 aan) EP BSOS.2 = 15 

TB801___ 2 | and | TB802_| 9 | 2,880 ohms 

q. Ground Connections. 
Connection Connector Terminal 
0. Recewer Pilot and Call Lamp Circuits. 
Chassis ground. + _ 2... - and JSOL> 22 2- 2 
: ; Chassis: ground _- 2 _ <2 and J802____- 2 
Connector Terminal Connector Terminal Chaseis ground_________- aa Bie aaa 1 
Chassis ground_-_--__-___- and TB801__- 9 
obs ee 10 and TB802_____ 1 Chassis ground----__-_-__- and TB802__-_ 7 
SSO S eee 6 and TB805_____ 14 Chassis ground _---__-__-- and TB804__- 10 
Si Us ieee eee aa 6 and TB802-____ 5 Chassis ground----_---_- and TB806_ _- 2 
Section Ill. REPAIRS 


81. Replacement of Parts 


a. General. For information concerning the 
replacement of parts in the transmitter, receiver, 
or either power supply, consult the specific com- 
ponent instruction book. The descriptions that 
follow are for replacement of parts in Radio Set 
Control C—847/U and Electrical uen Cab- 
inet CY—-938(*)/VRC. 

b. Radio Set Control C-847/U (figs. 8 and 50). 
The indicator lamps can be changed by unscrew- 
ing the jewel assembly of the POWER and 
TRANSMIT sockets from the front panel. Push 
in the bulb and turn counterclockwise to release 
it from the socket. To replace, reverse the pro- 
cedure. Before any of the front panel controls 
can be removed, the knobs first must be taken 
from the control shafts. The knobs are held to 
the shafts by standard screws. Once the knobs 
are off, use the following procedure for replacing 
the controls. 


(1) Loosen the eight captive screws on the 
rear cover and remove the cover. 

(2) Disconnect all wires from the control to 
be replaced except those that go from 
lug to lug on the control. Mark each 
wire so that it can be reconnected prop- 
erly when the control is replaced. 

(3) Remove the front panel nut that secures 
the control. 


(4) Wire the new control with the jumpers 
and resistors exactly as the old one was 
wired. 

(5) Mount the control by reversing the pro- 
cedure in (3) above and connect all the 
necessary wiring. 

(6) Sometimes it may be necessary to reverse 
the sequence of (2) and (3) above to 
facilitate disconnection of the wiring. 

(7) The pilot lamp sockets are removed in a 
similar manner. 

(8) Each terminal board is secured by two 
screws. 


c. Electrical Equipment Cabinet CY-988(*)/ 
VRC (figs. 28 and 51). The trunk-type latches 
on the equipment cabinet (on the covers on A 
models) are held by two screws each. Removal 
of the screws allows replacement of the latches. 
Antenna coaxial connector P801 may be discon- 
nected from jack J804 by turning it one-fourth of 
a turn counterclockwise. To remove the terminal 
boards or jacks J801, J802, and J803, follow the 
procedure below: 


(1) Unsolder all wiring to the terminal board 
or jack. Mark each wire so that it can 
be replaced correctly. 


(2) Take out the four screws and remove the 
board or jack. 
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(3) Reverse the procedure to replace the 
boards and jacks. 

(4) Make sure all connections are tight, 
especially the ground connections to the 
equipment cabinet. 


82. Refinishing 

Instructions for rustproofing and touchup paint- 
ing are given in paragraph 50. Instructions for 
refinishing badly marred surfaces are given in 
TM 9-2851, Painting Instructions for Field Use. 


Section IV. ALINEMENT PROCEDURES 


83. General 


a. Receiver alinement is more difficult than 
transmitter alinement, since the receiver must be 
tuned exactly to a transmitter that may be a 
considerable distance away. Normally, an accu- 
rately calibrated signal generator is used to pro- 
vide a signal simulating that of the distant 
transmitter. This provides a signal for a coarse 
tuning adjustment and the receiver can be tuned 
to the approximate frequency. After the coarse 
tuning procedure is completed, it is necessary to 
warp the crystal in the first high-frequency oscil- 
lator to assure accurate tuning of the receiver to 
the desired transmitter frequency. Without the 
warping of the oscillator crystal, reduced range of 
reception and distortion in the audio output 
may result. 

b. It is necessary, for complete adjustment of 
either the transmitter or receiver, to remove these 
components from the equipment cabinet. Con- 
nection to the component is made by a patch 
cord (Electrical Special Purpose Cable Assembly 
CX-2371/U) that is available as an issued item 
at the maintenance depot. Access to the receiver 
tuning adjustments can be obtained through holes 
in the front of the receiver (fig. 53). 


84. Test Instruments Used for Alinement 


A vacuum-tube voltmeter (vtvm) and a signal 
generator are required for receiver alinement; a 
vtvm and a frequency meter are required for 
transmitter alinement. The signal generator and 
frequency meter must be capable of operating 
within the frequency range of 152 to 174 me. 
Use the following test equipment and associated 
publications: 


Test equipment Publication 
Electronic Multimeter TS—505/U or | TM 11-5511. 
equal. 
Multimeter: Lis -d02/U 2 2-26 oe TM 11-5527. 
Frequency Meter TS—174B/U__--_---- TM 11-5044. 
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85. Transmitter Alinement 


a. Preliminary Procedure. Before proceeding 
with the alinement procedure, the following 
preliminary steps should be taken: , 

(1) Release the transmitter from the equip- 
ment cabinet by turning the hold-in 
lock counterclockwise. The transmitter 
then may be pulled out by using the 
handle located on the front panel. 

(2) Remove the right and left side dust covers 
from the transmitter. Be sure that all 
tubes are in place (fig. 29). 

(3) A patch cord is required to complete the 
connection when the transmitter is re- 
moved from the equipment cabinet. 
This cord is described in paragraph 430. 
Connect the patch cord from jack J801 
in the equipment cabinet to plug P401 
on the rear of the transmitter. 

(4) Connect the antenna to antenna jack 
J804 on the equipment cabinet. ; 

(5) Determine the correct crystal frequency. 
The two preset operating frequencies of 
the transmitter may not differ by more 
than 1 me. After selecting two operat- 
ing frequencies that meet this require- 
ment, choose the correct crystal frequency 
by using the following formula: 

Operating frequency, 


Crystal frequency = 39 


Example: 
F,=desired operating frequency = 162 mc 


2=alternate operating frequency 162+1 mc= 
161 or 163 me 


F,=crystal fundamental frequency 


Fi 162,000 
Las aoe ke=5,062.5 ke 
p.—f2_ 161,000 


Figure 52. 


To maintain accuracy of the operating 
frequency, carry division out to three 
places to the right of the decimal point. 
The above example shows the maximum 
allowable frequency difference between 
the two operating frequencies. Actu- 
ally, more efficient transmitter operation 
is obtained when the two frequencies are 
closer together. 


(6) Install the required crystals. To do this, 


first unplug the entire crystal oven as- 
sembly E401 (fig. 52). Remove the 
three screws that secure the cover of the 


TM 839-19 


Radio transmitter T—278/U crystal oven, 
exploded mew. 


crystal oven to the socket, unplug the 
heater and thermostat element from the 
socket, and insert the correct crystals 
into the socket base. Reassemble in 
the reverse order. 

(7) Set the FREQ 1 and FREQ 2 capacitors 
(C403 and C404) on the transmitter 
chassis (fig. 53) to their mechanical mid- 
points. 

(8) Turn the VOLUME-OFF switch on the 
control unit clockwise to apply power to 
the heating element of the crystal oven. 

(9) Turn the FREQ 1-2 switch on the control 
unit either to the 1 or the 2 position to 
apply filament power to the desired 
oscillator. 


(10) Allow at least 15 minutes warmup time. 

b. Tuning Procedure. Refer to figures 23 and 
53 for the location of test and alinement points on 
the transmitter. 

Caution: Do not operate the transmitter for 
more than 3 minutes at a time during the aline- 
ment procedure. Allow 12 minutes for cooling 
after each 3 minutes of operation. Overheating 
of the transmitter power supply dynamotor may 
result from prolonged operation and insufficient 
cooling periods. 

(1) Loosen the locknut on capacitor C448. 

(2) Turn the capacitor to the extreme clock- 
wise position (until the plates touch). 

(3) Rotate the capacitor the number of 
counterclockwise turns indicated in the 
chart below for the desired operating 
frequency. 


Capacitor set- 
ting (counter- 


Operating frequency (mc) clockwise 


turns) 
152-158 2e5 he ee See Pe ee NS ae et Eade 1 
15S 16st og te Ares Maries oh eee a 144 
TG 2 VG Gea eh ie Leal se, Woy Coe ee 2 
DOG UO ed Pe SoS PR ia es og Ne 3 
V7 OH EFA Ae oe oe ORION ghee ree OU MUD RO EEAN Share 10 


(4) Place the TEST-OFF switch on the 
transmitter in the TEST position. 

(5) With the common lead of the vtvm 
grounded to the chassis and the selector 
switch set to read negative dc voltage, 
place the test probe in jack J401 on the 
transmitter Z401 for a maximum indi- 
cation. Note this voltage, then detune 
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7401 in a clockwise direction until the 
voltage at jack J401 is reduced to nine- 
tenths of the maximum noted above. 
Nominal voltage is —5 volts de. 

(6) Place test probe in jack J402 and adjust 
7.402 for maximum indication on the 
vtvm. Nominal voltage is —22 volts 


de. 


(7) Place test probe in jack J403 and adjust. 


7403 for maximum indication on the 
vtvm. Nominal voltage is —28 volts de. 
(8) Place test probe in jack J404 and adjust 
7404 for maximum indication on the 
_ ytvm. Nominal voltegeis —70 volts de. 
(9) Place the test probe in the DRIVER 
GRID test jack J405. Set the tuning 
slug of Z405 at approximately the same 
physical position as the other tuning 
slugs (Z401, Z402, Z403, 2404). Adjust 
the DRIVER GRID TUNE capacitor 
(C429) for maximum indication on the 
vtvm. Adjust Z405 for maximum indi- 
cation on the vtvm. Some interaction 
between Z405 and C429 may be present; 


slight readjustment between the two. 


may be necessary to obtain maximum 
indication on the vtvm. Nominal volt- 
age at this stage is —55 volts de. 

(10)Place the test probe in FINAL GRID 
jack J406. Turn the FINAL GRID 
TUNE 1 capacitor C439 and the FINAL 
GRID TUNE 2 capacitor C437 so that 
the shaft slots are parallel and pointing 
at the 152 mark on the front panel. 
Remove the front panel by releasing the 
fastener on each side of the caution plate. 
Inspect the two capacitors, The plates 
should be slightly unmeshed to the right. 
If either or both of the capacitors is 
meshed on the left-hand side, rotate the 
capacitor shaft 180° so that the opposite 
end of the shaft slot is pointing at the 152 
mark. Replace the front panel. Keep- 
ing the shaft slots parallel by alternately 
adjusting one and then the other in small 
clockwise movements, adjust FINAL 
GRID TUNE 1 and FINAL GRID 
TUNE 2 capacitors for maximum nega- 
tive voltage. Adjust DRIVER PLATE 
TUNE capacitor C436 for maximum 
negative voltage. Nominal voltage at 
the completion of these adjustments is 
—57 volts de. | 


(11) Place the TEST-OFF switch in the OFF 
position. 

(12) Connect a vtvm across the PL CUR 
test jacks J409 and J410; observe proper 
polarity. Set voltmeter selector switch 
to read approximately 2.5 volts dc. The 
meter, so connected, will read 100 ma 
current per volt. indicated. 

Caution: If a voltmeter with a metal 
case is used to measure across the PL 
CUR jacks, be sure to insulate the case 
from the equipment chassis (ground). 
Both jacks are at a high positive poten- 
tial. Do not touch the voltmeter while 
making measurements. 

(13) Set the FINAL PLATE TUNE con- 
trol at the physical center of its range. 

(14) Place the TEST-OFF switch in the 
TEST position. ee 

(15) Adjust the final plate capacitor C448 
for minimum indication on the volt- 
meter. 

(16) Place the TEST-OFF switch in the 
OFF position, and tighten the lock nut 
on capacitor C448. 

(17) Place the TEST-OFF switch in the 
TEST position. | 

(18) Adjust the FINAL PLATE TUNE 
control for minimum indication on the 
voltmeter. 

(19) Adjust the ANT TUNE capacitor for 
maximum voltmeter indication. If no 
voltage rise is noted, increase the 
COUPLING control by turning toward 
MAX and repeat adjustment of the 
ANT TUNE control. 

(20) Turn the TUNE-OPR switch to OPR, 
and observe voltmeter reading. Adjust 
the COUPLING control toward MAX 
until a reading of 1-volt dc is observed 
on the meter. 

(21) Readjust the FINAL PLATE TUNE 
control for minimum indication on the 
voltmeter. 

(22) Readjust the ANT TUNE control for a 
maximum indication on voltmeter. 

(23) Repeat (19) and (20) above as necessary 
to satisfy both conditions. Do not 
change either the FINAL PLATE TUNE 
or ANT TUNE controls after complet- 
ing this adjustment. 

(24) Increase the COUPLING control tow- 
ard MAX until the voltmeter indicates 


C448 FREQ 2 


C404 


DEVIATION FREQ | 
LEVEL C403 
R452 


2401 


Z402 = J40! 


J404 2404 J403 2403 J402 


Z405 
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Figure 58. Right side of radio transmitter T-278/U showing alinement points. 


1.5 volts de which correspond to 150 ma. 

(25) Place the TEST-OFF switch in the 
OFF position. 

(26) Disconnect the voltmeter from PL 
CUR jacks and connect it across the 
BAL jacks J407 and J408. : 

(27) Place the TEST-OFF switch in the 
TEST position. If plate current of 
the power amplifier tubes is balanced, 
the voltmeter across the BAL jacks will 
read zero. If a deflection is noted at the 
BAL jacks, turn the FINAL GRID 
TUNE 1 control in a direction to reduce 
the deflection. Turn, the FINAL GRID 
TUNE 2 control in the opposite direc- 
tion to bring the grid circuit back to 
resonance. This is indicated by a maxi- 
mum voltage reading on the vtvm when 
the test probe is connected to the FINAL 
GRID test jack and the common lead 
is connected to the chassis. Repeat 


these adjustments until balance is ob- 
tained. 

(28) Place the TEST-OFF switch in the 
OFF position, and connect the volt- 
meter test leads to the PL CUR jacks. 

(29) Place the TEST-OFF switch in the 
TEST position, and observe voltmeter 
indication. If necessary, readjust the 
COUPLING control to obtain a reading 
of 1.5 volts. This is proportional to 
150 ma of plate current and represents 
the proper loading for Radio Transmitter 
T-278/U. 

(30) Check the transmitter output frequen- 
cies by placing a wire connected to the 
output terminal of a frequency meter 
near the antenna circuit. (See instruc- 
tions packed with frequency meter.) 

(31) If frequency one or frequency two is in- 
correct, adjust capacitors C403 or C404 
on the transmitter chassis (fig. 26) until 
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the correct frequency is indicated on the 
frequency meter. C403 and C404 vary 
the frequency of the frequency one and 
frequency two oscillators respectively. 
The transmitter is now completely tuned. 

(32) Place the TEST-OFF switch in the 
OFF position. 

(33) Disconnect meters, reassemble dust cov- 
ers, and install the transmitter in the 
equipment cabinet. 


86. Receiver Alinement 

a. Preliminary Procedure. The following pre- 
liminary steps should be taken before proceeding 
with the alinement procedure: 

(1) Release the receiver from the equipment 
cabinet by turning the hold-in lock 
counterclockwise; the receiver then may 
be pulled out of the equipment cabinet 
by using the handle located on the front 
panel. 

(2) Remove the top cover and the plug-in 
assemblies marked LOCAL OSC 152-174 
MC and RF AMPL 152-174 MC. Re- 
move the plug-in assembly shields, and 
reinsert the plug-in units into the 
receiver. 

(3) A patch cord is required to complete the 
connections from the receiver to the 
equipment cabinet. 

(4) Determine the frequency to which the 
receiver isto betuned. This information 
is needed when calculating the proper 
high-frequency oscillator crystal fre- 
quency (6 below). 

b. LOCAL OSC 152-174 MC Plug-n Um 
Alinement Procedure. When a new operating 
frequency is to be used, high-frequency oscillator 
V31, tripler V32 and doubler V33 must be retuned. 
The procedure consists of a coarse adjustment to 
assure that the oscillator is operating near the 
desired frequency and a precise adjustment to tune 
the receiver exactly to the desired signal frequency. 
A vtvm is used during the procedure to give tuning 
indications. It is important to insert the right 
crystal in the crystal oven; otherwise, it will be 
impossible to tune the oscillator properly to the 
desired frequency. Crystal Y31 should be selected 
by the following formula: 

Center Crystal Frequency=/’s—7.8 mc 

6 
In this formula, Crystal Frequency represents the 
frequency of the crystal ‘that is to be found, and 
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F, represents the desired signal frequency in me. 
After the correct crystal has been selected, remove 
crystal oven E31 (fig. 31) and insert the new 
crystal. Use the same procedure indicated for 
disassembly of the transmitter crystal oven (par. 
85a(6)). Set the vtvm to a suitable range to read 
negative de voltage, and connect the common lead 
to the GND test point on the front panel of the 
receiver. Connect the positive test probe as 
indicated in the vtvm connection column of the 
following chart. Use the procedure in the chart to 
aline the unit. Refer to figures 55, 56, and 57 to 
locate the adjustment and test points. Refer to 
figure 54 for the location of the plug-in unit. 


Vtvm connection Adjustment Indication 

None Ue a ua bes cee seers 731 unscrewed | None. 

almost all 
the way 
counter- 
clockwise.* 

Terminal on T,B31 to | Z31__-------- Maximum neg- 
which R40 connects ative volt- 
(first term. from front age. 
of local osc chassis) . 


Terminal on TB31 to 
which R34 connects 


Z32 and Z33__| Maximum neg- 
ative volt- 


(fourth term. from age. 

front of local osc 

chassis) . 
LO test point (front | Z34__-_------ Maximum neg- - 


ative volt- 
age. 


panel of receiver). 


2 731 will have to be slightly readjusted later in the procedure. 


c. RF AMPL 152-174 MC Plug-in Umit 
Alinement Procedure. 

(1) Presetting tuning cores. Before alining 
the RF AMPL 152-174 MC plug-in unit, 

preset the tuning core slugs to allow a 
signal to pass through the detuned stages. 

This is accomplished by adjusting the 
tuning cores to their approximately 
correct positions. The chart below lists 
various receiver frequencies and the 
corresponding number of turns that the 
tuning cores must be adjusted for each 
frequency. Columns 2 and 3 list the 
number of turns that the core slugs must 

be turned in from the extreme counter- 
clockwise positions. Before using these 

two columns turn the five tuning cores 

(Z1, Z2, Z3, Z4, and Z5) to their extreme 
counterclockwise positions. In this posi- 


Receiver 
frequency 
* (me) 


tion the top of the screws will extend 
approximately thirteen-sixteenths of an 
inch above the chassis. If the equipment 
is received directly from the factory, it 
is not necessary to turn all adjustments 
to the extreme counterclockwise position 
before presetting. The receivers are 
tuned for 165.075 mc at the factory and 
column 4 lists the direction and number 
of turns that the tuning cores must be 
changed from the factory-set position. 
A spot of paint or some other type of 
mark on the alinement tool will make it 
easier to count the number of turns. 
Tuning slug Z6 is preset to 7.8 mc at the 
factory and must not be disturbed until 
all other coils have been alined. 


2 3 4 


Number of clock- 


Z1,Z2,Z4| Z3, Z5 


VS 


wise turns of i 
tuning core Number of turns of tuning cores from factory- 


set position (Z1, Z2, Z3, Z4, and Z5) 


tf 9 10 out (counterclockwise). 
8 10 9 out (counterclockwise). 
9 11 8 out (counterclockwise). 
10 12 7 out (counterclockwise). 
10%| 12%] 6% out (counterclockwise). 
11%| 138%] 5% out (counterclockwise). 
12%| 14%| 4% out (counterclockwise). 
13 15 4 out (counterclockwise). 
13%) 15%] 3% out (counterclockwise). 
14%| 16%] 2% out (counterclockwise). 
15%| 17%| 1% out (counterclockwise). 
15%| 17%| 1% out (counterclockwise). 
16%| 18%] % out (counterclockwise). 
17 19 | 0. 
‘17%| 1934] % in (clockwise). 
18%| 20%] 1% in (clockwise). 
19%| 21%| 2% in (clockwise). 
20% | 22%) 3% in (clockwise). 
21 23 4 in (clockwise). 
2134| 23%| 4% in (clockwise). 
22%| 24%) 5% in (clockwise). 
234%4| 25%| 644 in (clockwise). 
24 26 7 in (clockwise). 


Final Adjustment. After the RF AMPL 
152-174 MC plug-in unit has been 
roughly preset, it must be accurately 
alined. To perform this accurate aline- 
ment, use the following procedure: 


(a) Connect a’ signal generator between 


plug P1 and chassis ground. Set the 
signal generator output to 20 micro- 


volts. This should be sufficient to al- 
low a signal to pass through the preset 
stages. 

(6) Connect a vtvm between the 2ND IF 
and GND test points located on the 
front panel of the receiver. 

(c) Adjust Z1, Z2, Z3, Z4, and Z5 for a 
maximum negative output as indicated 
on the meter. Repeat this procedure 
at least 3 times. If the vtvm reads 
off-scale, reduce the signal generator 
output. 

d. Adjusting Receiver to Transmitter Frequency. 
As explained in paragraph 83a, it is usually not 
possible to aline the receiver exactly to the distant 


‘transmitter frequency by the use of a signal gen- 


erator. A slight adjustment of the high-frequency 
crystal oscillator will be necessary to aline the 
receiver with a signal from the distant transmitter. 
The procedure is as follows: 

(1) Place the receiver in operation as de- 
scribed in paragraph 35. Be sure that 
the transmitter is operating on the de- 
sired signal frequency. The radio set 
must be connected to an antenna for this 
adjustment. 

(2) Connect a vtvm to the receiver front panel 
test points marked DISCR and GND. 
Set the vtvm to a positive low-voltage 
scale. 

(3) Readjust oscillator warping coil Z31 for a 
+1-volt reading on the vtvm. 

(4) The receiver now is adjusted completely 
to the operating frequency and can be 
replaced in the equipment cabinet. 


87. System Alinement Procedure 


Caution: Failure to follow these instructions 
may result in poor system performance. 

a. General. To obtain optimum system per- 
formance when all transmitters and receivers are 
operated on the same frequency channel, it is nec- 
essary to perform the following procedure. The 
purpose of this procedure is to have all receivers 
and transmitters in the system alined to the exact 
operating frequency. This is accomplished by 
using one of the receivers as a frequency standard 
when adjusting the frequency of each transmitter. 
All of the other receivers in the system are then 
alined by using one of the transmitters as a fre- 
quency standard. However, before attempting 
the system alinement procedure, it is necessary to 
have each individual receiver and transmitter 


77 


J252 
J254 


J253 


RF AMPL 
152-174 MC 
CELL 


J25! 


78 


IST IF 7.8MC J259 J258 J257 


CELL 


LOCAL OSC 
152-174 MC 
CELL 


J255 


RETRANSMISSION 


Z251 RELAY J263 
SELECTIVITY CELL 
FILTER 


J256 2D IF. AND 
DISCR CELL 


Figure 54. 


Figure 56. 
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Radio receiver R-394/U, front panel alinement. 
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Figure 57. 


alined to the approximate operating frequency. 

b. Checking Recewer Alinemeni. The following 
procedure should be applied to all receivers in the 
system. Remove the shield from the LOCAL 
OSC 152-174 MC plug-in unit. With a vtvm set 
to a suitable range, make the measurements listed 
in the following chart. These measurements 
should be made with no signal being received. 
The voltages listed in the nominal reading column 
are those of a normally alined receiver. If these 


Local oscillator plug-in unit, bottom view showing alinement test points. 


voltages are not obtained, perform the adjustments 
recommended in the correction column. Refer to 
figure 55 for adjustment locations. Turn the 
VOLUME-OFF switch on the control unit clock- 
wise to apply power to the receiver. Leave the 
switch in this position for all subsequent steps of 
the procedure. If the readings in the following 
chart cannot be obtained, complete receiver aline- 
ment will be necessary. Refer to paragraph 86 
and the instruction book on the receiver. 


Test point Ne ee : 
; tues Correction 
From To 

AC Ketec tees kee eee Ne GND jack____| 1.2 to 1.5_____-_| Refer to the instruction book for Radio Re- 
ceiver R-394/U for troubleshooting infor- 
mation. 

Se ACK ee eo ee ener nen IF GND jack__--| 140 to 180__---- Refer to the instruction book for Radio Re- 
ceiver R-394/U for troubleshooting infor- 
mation. 

Test point 1 inside oscillator plug-in | GND jack__--| —4 to —8_____- Adjust Z31 for maximum negative voltage. 

unit (top terminal of right hand 
terminal board TB31). 

re migCK et era ee GND jack__--| —1.5 to —5____] Adjust Z32, Z33, and Z34 for maximum 
negative voltage. 

PONG Miracles tae Se PES GND jack__--| —.1 to —1.5____| Adjust Z1, Z2, Z3, Z4, Z5, and Z6 for maximum 
negative voltage. 

DISCR jack_-____-_- ae ee GN Dijack=s 26/1 to 28 2 ous Refer to the instruction book for Radio Re- 
ceiver R-394/U for troubleshooting infor- 
mation. 


« Record this reading. 
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c. Checking Transmitter Alinement. The fol- 
lowing procedure should be applied to all trans- 
mitters in the system. With a vtvm set to a 
suitable range, make the measurements listed in 
the following chart. The voltages listed in the 
nominal reading column are those of a normally 
alined transmitter. If these voltages are not 
obtained, perform the adjustments recommended 


in the correction column. Refer to figure 23 for 
test point and adjustment locations. Place the 
TUNE-OPR switch in the TUNE) position. 
Place the TEST-OFF switch in the TEST posi- 
tion. If the readings in the following chart 
cannot be obtained, complete transmitter aline- 
ment will be necessary. Refer to paragraph 85. 


cam ca EC EE TL A SET TEPT PED Ee een beet nn Se 


Test point Nominal reading (volts) 
Correction 
From To TUNE position OPR position 

FINAL GRID | Ground____| —25 to —40____| —40 to —80____| Adjust FINAL GRID TUNE 1 for maximum 

jack. negative voltage. 
Adjust FINAL GRID TUNE 2 for maximum 

negative voltage. 
Adjust DRIVER PLATE TUNE for maximum 

negative voltage. 
Note. The FINAL GRID TUNE capacitors should be adjusted 
to approximately equal capacity by keeping the shaft slots parallel. 

d. Checking Transmitter Frequency. The dis- . 


criminator balances of the receivers are used as 
an indication to check the frequency of the trans- 
mitter that will be used to start the system 
alinement procedure. Select one of the trans- 
mitters, and see whether its frequency is close to 
that of the receivers by performing the following 
procedure. ~ 


(1) Disable the receiver squelch circuits by 
tuning the SQUELCH controls fully 
clockwise. A rushing noise should be 
heard. 

(2) Allow 5 minutes warmup time for the 
receiver and transmitter crystal ovens. 

(3) Place the transmitter TUNE-OPR switch 
in the TUNE position. 

(4) Turn the TEST-OFF switch to the TEST 
position and make and record the follow- 
ing measurements for each receiver. The 
receivers should be quieted when the 
transmitter is turned on. If correct 
readings are obtained, proceed with f 
below. If all receivers show discrimina- 
tor readings too far off (negative voltage 
greater than —3 or positive voltage 
greater than +4), another transmitter 
should be tried. If a transmitter cannot 
be found that gives proper discriminator 
readings, it will be necessary to adjust 
the frequency of one transmitter as 
follows. 


80 


Test point 
ul Nominal reading 
(volts) 
From To 
2ND ‘IF jack 22223 GND jack. 42 —4 to —15. 
DISCR Jacke. a2355- GND jack__---- —3 to +4. 


e. Preliminary Adjustment of Transmitter Fre- 
quency. Remove the transmitter from the 
cabinet by turning the handle counterclockwise 
and by pulling the transmitter forward out of the 
cabinet. Connect the transmitter to the cabinet 
by means of a patch cord (Special Purpose Elec- 
trical Cable Assembly CX-2371/U). If no patch 
cord is available, refer to h below. 


(1) Select the receiver with a discriminator 
reading closest to the average of all 
readings obtained in the last step of 6 
above. 

(2) Allow at least 5 minutes warmup time 
for the receiver and transmitter crystal 
ovens. ‘ 

(3) Connect a vtvm between the DISCR and 
GND test points on the receiver. 

(4) Turn the TEST-OFF switch on the 
transmitter to the TEST position. 

(5) Adjust C403 or C404, figure 53, depending 
on the oscillator being used, until the 
discriminator reading is between 0 and — 
+1 volt. 


(6) Turn the TEST-OFF switch to the OFF 
position. The transmitter may now be 
used to perform the procedure of d above. 

f. Final Adjustment of Transmitter Frequency. 

(1) Select the receiver with a discriminator 
reading nearest the average of all readings 
obtained in d(4) above. 

(2) Allow at least 5 minutes warmup time 
for the transmitter and receiver crystal 
ovens. 

(3) Turn the TEST-OFF switch on the trans- 
mitter to the TEST position. 

(4) Adjust C403 or C404, figure 53, depending 
on the oscillator being used, until the 
reading at the DISCR test point is equal 
to the reading. obtained in 6 above for 


that receiver (between —1 and +2 
volts). 

(5) Turn the TEST-OFF switch to the OFF 
position. 

(6) Repeat (2) through (5) above for each 
transmitter. 


g. Receiver Frequency Adjustment. To aline the 
receivers other than the one in f(1) above, which 
is already alined to the exact transmitter signal, 
adjust the first high frequency oscillator in each 
of the receivers as follows: 

(1) Use the transmitter that was selected for 
the procedure of d above. 

(2) Connect a vtvm between the DISCR and 
GND test points on the receiver being 
alined. 

(3) Allow at least 5 minutes warmup time 

~before proceeding with the following step. 

(4) Turn the TEST-OFF switch on the trans- 
mitter to the TEST position. 

(5) Adjust Z31 (fig. 55) until the reading at 
the DISCR test point is between —1 and 
+2 volts. 

(6) Check the voltage-at the L. O. test point. 
The reading should be between —1.3 and 
—5 volts. If this reading cannot be 
obtained, refer to the receiver instruction 
book for troubleshooting information. 

(7) Repeat (1) through (6) above for each 
receiver to be used in the system and all 
receivers will be alined to the same 
frequency. 

h. Transmitter Alinement without Patch Cord. 
If no patch cord (Special Purpose Electrical Cable 
Assembly CX-2371/U). is available and it is 
necessary to make the transmitter frequency 
adjustments, proceed as follows: 


(1) Select the receiver with a discriminator 
reading nearest the average of all read- 
ings obtained in d(4) above. 

(2) Allow at least 5 minutes warmup time for 
the crystal ovens in the receiver and 
transmitter. 

(3) Connect a vtvm between the DISCR and 
GND test points on the receiver. 

(4) Turn the TEST-OFF switch on the trans- 
mitter to the TEST position. 

(5) Record the reading obtained at the 
*‘DISCR test point. 

(6) Turn the TEST-OFF switch to the OFF 
position. 

(7) Remove the transmitter from the case and 
remove both dust covers. 

(8) If the DISCR reading is too far on the 
positive (+) side, adjust C403 or C404, 
depending on the oscillator used, for less 
capacitance (plates further open). If 
the reading is too far on the negative (—) 
side, adjust C403 or C404 for more’ 
capacitance (plates further closed). 

Note. Do not change the capacitor setting 
more than 15° at a time. 

(9) Put the transmitter back in the case and 
repeat (3) through (8) above until the 
reading is within 0.5 volt of the desired 
value. The desired value is equal to the 
receiver discriminator voltage with the 
transmitter off, as in the last measure- 
ment of b avove. 

(10) Replace transmitter dust covers. The 
transmitter may now be considered on fre- 
quency for optimum system performance. 

i. Alinement without a Vtum. If a vtvm is not 
available, it is possible to use a 0 to 50 microam- 
meter for transmitter and receiver alinement. On 
the microampere scale, the meter will read 1 micro- 
ampere per volt at the following points: test point 
1, L. O., 2ND IF, and DISCR in the receiver and 
FINAL GRID jack in the transmitter. 

Caution: Do not use this meter at the FIL 
and B+ test points of the receiver; use a suitable 
voltmeter if available. 

y. Use of Frequency Meter TS-174B/U. If a 
frequency meter such as Frequency Meter TS- 
174B/U is available, the operating frequency can 
be checked as follows: 

(1) Carefully adjust the frequency meter to 
the operating frequency of the system. 

(2) Allow a receiver to pick up the signal 
radiated by the frequency meter and 
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(3) 
(4) 


(5) 
(6) 


record the reading obtained at the 
DISCR test point. 

Turn off the frequency meter. 

Turn the TEST-OFF switch on the trans- 
mitter to the TEST position. 

Record the reading obtained at the re- 
ceiver DISCR test point. 

Comparison of the two readings will give 


an additional check of the transmitter 
frequency. ‘The discriminator voltage 
wili change approximateiy 0.5 to 0.7 volt 
per kilocycle. An increase in the positive 
direction indicates that the transmitter 
frequency is low and an increase in the 
negative direction indicates that the 
transmitter frequency is high. 
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NOTES: 
|. UNLESS OTHERWISE SHOWN, RESISTORS ARE IN OHMS. 
2. TB804 AND TB805 CONNECT TO RADIO SET CONTROL 
C-847/U. 
3. JUMPERS FROM TERMINALS 3 TO 4 ON TB8OI, 5 TO6 
AND 8 TO 9 ON TB8O2 ARE USED FOR NORMAL OPERA- 
TION. 
- CONNECT JUMPER FROM TERMINALS | TO 2 OF TB803 
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TERMINAL 16 IS THE SAME AS THAT AT TERMINAL 28. 
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MICROPHONE VOLTAGE MAY BE PRESENT AT PIN 15 
OF J8O0I AND TERMINAL 20 OF TB8OS5. 
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record the reading obtained at the 
DISCR test point. 

(3) Turn off the frequency meter. 

(4) Turn the TEST-OFF switch on the trans- 
mitter to the TEST position. 

(5) Record the reading obtained at the re- 
ceiver DISCR test point. 

(6) Comparison of the two readings will give 


an additional check of the transmitter 
frequency. ‘The discriminator voltage 
wili change approximateiy 0.5 to 0.7 volt 
per kilocycle. An increase in the positive 
direction indicates that the transmitter 
frequency is low and an increase in the 
negative direction indicates that the 
transmitter frequency is high. 
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CHAPTER 6 
SHIPMENT AND LIMITED STORAGE AND DEMOLITION TO 
PREVENT ENEMY USE 


Section I. SHIPMENT AND LIMITED STORAGE 


88. Disassembly 


The following instructions are recommended as 
a guide for preparing the radio set for transporta- 
tion and storage. 

a. Disconnect Handset H-33/PT from the con- 
trol unit. 

b. Disconnect the coaxial 
antenna and equipment cabinet. 
cable for packing. _ 

c. Remove the antenna and antenna mount 
from the vehicle. 

d. Disconnect the battery cable from the battery 
and unfasten it from the vehicle so that it is 
attached only at the equipment cabinet. 

e. Remove the control unit from the mounting 
bracket. Remove the back cover and disconnect 
the control cable by pulling the cable leads from 
their jacks. Replace the rear cover on the control. 

f. Remove the control bracket from the vehicle. 

g. Remove the front cover from the equipment 
cabinet and take the receiver from the cabinet. 
Disconnect the battery cables, and replace the 
receiver and front cover. 

h. Remove the four mounting bolts that secure 
the equipment cabinet to the equipment rack, and 
remove the cabinet from the vehicle. 


cable from the 
Coil up this 


7. Remove the rear cover from the equipmen 
cabinet, and disconnect the leads of the contro 
cable. Pull the control cable away from the cabi- 
net. Replace the rear cover. 

jy. Unbolt the equipment rack from the vehicle. 


89. Repacking for Shipment or Limited Storage 


a. The exact procedure in repacking for ship- 
ment or limited storage depends on how much 
original packing material was saved or what new 
material is available. It also depends on the 
conditions under which the radio set is to be 
shipped or stored. Repack the equipment by 
reversing the instructions given in paragraph 25, 
if possible. When the original cases and cartons 
are not available, try to duplicate the original 
packing. 

b. Whenever practicable, place a dehydrating 
agent such as silica gel inside the chest. Do not 
use old dehydrating agents since they will offer no 
protection against damage tc the equipment from 
moisture. Protect the packaging with a water- 
proof sealing compound or tape. Always provide 
at least 3 inches of excelsior padding or similar 
material between the inner cartons and the pack- 
ing case. 


Section Il. DEMOLITION OF MATERIEL TO PREVENT ENEMY USE 


90. General 


The demolition procedures in paragraph 91 will 
be used to prevent the enemy from using or salvag- 
ing this equipment. Demolition of the equipment 
will be accomplished only upon order of the 
commander. 


91. Methods of Destruction 


a. Smash. Smash the crystals, controls, tubes, 
coils, switches, capacitors, transformers, and hand- 
sets; use axes, handaxes, hammers, crowbars, or 
other heavy tools. 


b. Cut. Cut cords, handsets, and wiring; use 
axes, handaxes, or machetes. 

c. Burn. Burn cords, resistors, capacitors, coils, 
wiring, and technical manuals; use gasoline, kero- 
sene, oil, flame throwers, or incendiary grenades. 

d. Bend. Bend panels, cabinets, and chassis. 

e. Explosives. If explosives are necessary, use 
firearms, grenades, or TNT. 

f. Disposal. Bury or scatter the destroyed 
parts in slit trenches, fox holes, or other holes, or 
throw them into streams. 

g. Destroy. Destroy everything. 
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RESISTOR COLOR CODE MARKING 
(MIL-STD RESISTORS) 


AXIAL-LEAD RESISTORS RADIAL-LEAD RESISTORS 
(INSULATED) (UNINSULATED) 


(END) (BODY) 
TOLERANCE 


“or 
“eee 


SIGNIFICANT 
MULTIPLIER FIGURE 


MULTIPLIER 
SIGNIFICANT FIGURE 
SECOND (DOT OR BAND) FIRST 


FIRST SIGNIFICANT FIGURE SIGNIFICANT 
FIGURE 


TOLERANCE ; SECOND 


RC-COMPOSITION RZ-COMPOSITION 


(END) (BODY) 
TOLERANCE 


PICS 
rarer? 


.0-0-¢ 
Meters? 


SECOND 
SIGNIFICANT 
MULTIPLIER FIGURE 


SECOND SIGNIFICANT Re cioaioaun Fist 
ieee SIGNIFICANT 
FIRST SIGNIFICANT FIGURE FIGURE 
(DOUBLE WIDTH SIGNIFIES 
FIXED WIRE-WOUND 
RESISTORS) 

RU-WIRE- WOUND RZ-COMPOSITION 


RESISTOR COLOR CODE 


COLOR MULTIPLIER 


BAND D OR END* 


FIRST 


SIGNIFICANT 
FIGURE 


SECOND 
SIGNIFICANT 
FIGURE 


RESISTANCE 
TOLERANCE 
(PERCENT) 


COLOR 


BODY 


I+ 
3 


SILVER 


i+ 
a 


GOLD 


1 
© 
°o 


PURPLE ? 
(VIOLET) 


* FOR WIRE-WOUND-TYPE RESISTORS, BAND A SHALL BE DOUBLE-WIDOTH. 
WHEN BODY COLOR IS THE SAME AS THE DOT (OR BAND) OR END COLOR, 
THE COLORS ARE DIFFERENTIATED BY SHADE, GLOSS, OR OTHER MEANS. 


EXAMPLES (BAND MARKING): EXAMPLES (BODY MARKING): 
10 OHMS +20 PERCENT: BROWN BAND A; BLACK BAND B, 10 OHMS +20 PERCENT: BROWN BODY; BLACK END; BLACK DOT 
BLACK BAND C; NO BAND D. OR BAND, BODY COLOR ON TOLERANCE END. 
4.7 OHMS +5 PERCENT: YELLOW BAND A; PURPLE BAND B; 3,000 OHMS +10 PERCENT: ORANGE BODY, BLACK END; RED DOT 
GOLD BAND C; GOLD BAND D. OR BAND, SILVER END, 


STO-RI 


Figure 59. Resistor color codes 


CAPACITOR COLOR CODE MARKING 
(MIL-STD CAPACITORS) 


TYPE INDICATOR * MIL BUTTON-MICA FIRST SIGNIFICANT FIGURE 
IDENTIFIER (BLACK) 

FIRST SIGNIFICANT FIGURE SECOND SIGNIFICANT FIGURE 

SECOND SIGNIFICANT FIGURE 


INDICATOR 
(READING DIRECTION) CHARACTERISTIC CAPACITANCE TOLERANCE 
BUTTON-MICA (CB) 


DECIMAL MULTIPLIER 


DECIMAL MULTIPLIER * * FIRST SIGNIFICANT FIGURE SECOND SIGNIFICANT FIGURE 
TOLERANCE DEGIMAL MULTIPLIER 
CHARACTERISTIC CHARACTERISTIC CAPACITANCE TOLERANCE 


* BLACK DOT: MICA DIELECTRIC MIL IDENTIFIER 
SILVER DOT: PAPER DIELECTRIC “BLACK DOT) 
**iNDICATES NUMBER OF ZEROS ON PAPER TYPE. 


INNER-ELECTRODE 
MICA (CM) AND PAPER (CN) TERMINAL aol 


SECOND SIGNIFICANT FIGURE 
FIRST SIGNIFICANT FIGURE DECIMAL MULTIPLIER pa poe ea SIGNIFICANT FIGURE 


TEMPERATURE CAPACITANCE TOLERANCE SECOND SIGNIFICANT FIGURE 
COEFFICIENT a 
INNER- ———ec=> : DECIMAL MULTIPLIER 


TERMINA 7 
De i eabieeaiaeta CAPACITANCE TOLERANCE 
SECOND SIGNIFICANT FIGURE MIL IDENTIFIER 
FIRST SIGNIFICANT FIGURE DECIMAL MULTIPLIER (BLACK SPOT) 


NOTES: 
eg ai a Bei ENCE TOEC RANGE 1. SPOTS MAY BE USED ON TUBULAR CAPACITORS, 
CHARACTERISTIC SPOT IS LARGER AND MIL IDENTIFIER 
INNER-ELECTRODE 1S ON SIDE DIAMETRICALLY OPPOSITE COLOR SPOTS. 
TERMINAL . MIL IDENTIFIER OF DISK TYPE IS ON REVERSE SIDE; 
CHARACTERISTIC SPOT IS LARGER OR SPACE BETWEEN 
l l CHARACTERISTIC AND TOLERANCE SPOTS IS THREE 


NOTE: TIMES SPACE BETWEEN ADJACENT SPOTS. 
SPOTS MAY BE USED INSTEAD OF BANDS; TEMPERATURE 3, TOLERANCE: YELLOW, +100%,-20%. 


COEFFICIENT MARKING IS LARGER. 
CERAMIC-TEMPERATURE COMPENSATING (CC) CERAMIC-GENERAL PURPOSE (CK) 


TEMPERATURE 


CAPACITOR COLOR CODE 
COEFFICIENT 
(UUF/UF/°C) 


MULTIPLIER CHARACTERISTIC’ TOLERANCE 2 
COLOR NUMBER 
ZEROS IOUUFIOR LESS 
eS a Ee a eee ee eee eee 
i i re a eee ee ea naa 
os 31a hoes el Le Rn ce OC Vs ET EE ak a 
cs 
ST es i a Re Fe a ay ec 
PURPLE we 
[SEAS Ecos CGR RUMIRANIS Oce cd a Ges ene LPP Es 
Perr a Peta pea Or fersarta Poy bes POT ey TP ogee per 8 
eS) as aa PRS DN BET TEST 


Ha FS 1S ara Ey Bie 
BARR Re Ee ae ea 


|. LETTERS ARE IN TYPE DESIGNATIONS GIVEN IN MIL-C SPECIFICATIONS. 
2. IN PERCENT, EXCEPT IN UUF FOR CC-TYPE CAPACITORS OF 10 UUF OR LESS. STD-CI 
3. INTENDED FOR USE IN CIRCUITS NOT REQUIRING COMPENSATION. , 


Figure 60. Capacitor color codes 
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LOCATED ON RADIO SET CONTROL C-847/U. 


2. PLUGS MAY BE REVERSED DEPENDING ON BATTERY 
POLARITY. 


3. RELAYS ARE SHOWN IN UNENERGIZED POSITION. 
. ALL RESISTORS ARE IN OHMS. 
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Figure 61. Dynamotor-power supply DY—100/ U, schematic diagram. 
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FILAMENTS FOR STANDBY CONDITION. Tueereti4 


DETAIL A 


Figure 62. Dynamotor-power supply DY-93/G, schematic diagram. _ 
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NOTES: 

1. FOR 6-, I2-, AND 24-VOLT OPERATION 
CONNECT JUMPERS BETWEEN THE FOLLOWING 
TERMINALS: 3 AND 4 ON TB8OI, 5 AND 6, AND 
8 AND 9 ON TB802. 

2. CONNECT JUMPERS BETWEEN TERMINALS | AND 
2 OF TBBO3 FOR 6-VOLT OPERATION, 3 AND 4 
OF T8802 FOR I2-VOLT OPERATION, OR 2 AND 
3 OF TBBO3 FOR 24-VOLT OPERATION. 

3. ALL MEASUREMENTS MADE WITH THE SPECIFIED 
JUMPERS CONNECTED, SWITCH IN 
POSITION, AND RETRANSMISSION RELAY  5- 
(iF ONE IS IN USE) DISCONNECTED. WHEN 
MAKING RESISTANCE MEASUREMENTS, DIS— 
COWNECT THE BATTERY SOURCE AND PLACE 


4. VOLTAGES WITHOUT PARENTHESIS OR 
DESIGNATED E! IN TABLES ARE VOLTAGES 
MEASURED WHEN PUSH-TO-TALK SWITCH IS 
NOT OPERATED. VOLTAGES IN PARENTHESIS 
OR DESIGNATED E2 IN TABLES ARE VOLTAGES 
MEASURED WHEN PUSH-TO-TALK SWITCH IS 
OPERATED. VOLTAGES ARE SHOWN ABOVE 
LINE, RESISTANCE. READINGS BELOW LINE. 
ALL VOLTAGES ARE OC, MEASURED TO 
GROUND, UNLESS OTHERWISE SPECIFIED. 
WHEN ELECTRICAL EQUIPMENT CABINET 
CY-9380)/VRC IS USED WITH AC POWERED 
SETS, 115- OR 230-VOLTS AC IS PRESENT 
AT THE FOLLOWING TERMINALS: 


FF 3802 3603 TB805 TB805 
THE [VOLUME-OFF] CONTROL IN THE i 3 4 3 
POSITION. \2 4 5 15 
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SEE NOTE 6 

6. READING AT TERMINAL I! OF y80!, AND 
TERMINAL 5 OF T8804 MUST BE MADE WITH 
SWITCH IN POSITION [I]. READINGS AT 
TERMINAL (2 OF _J8O1, AND 6 OF T8804, MUST 
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OviOv) 
BE MADE WITH [FREQ] SWITCH IN POSITION[2]. SEENOTES a bow ping Sime 
SEE NOTE 5 ut) ____ : 
7. ON EQUIPMENT USING RADIO SET CONTROL seenores M2 SEE TERM. TABLE 


C-847/U UNITS SERIAL NUMBERED BELOW 60), 
THE 2V MICROPHONE VOLTAGE MAY BE 
PRESENT AT PIN IS OF J801 AND TERMINAL 
20 OF TB8OS. 


Figure 70. Electrical equipment cabinet CY-938(*)/VRC, voltage and resistance diagram. 
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ADVSEDVAVSN OOM AS) Rn a ah reg a car A TAR Cl LL A RC 85 

BR MEATCLC MENTING Eye ye ai art hes ee a i ts ES 5-8 

LAVORO REE 5 1 Rae a LESS NCSL OS Nea Ce Uae 17 

Arctic climate: 

Perel os Ya) 6 0 oa MGS k BeMR ee TE GRETA Mis eecen |: os ch, ne 40 
Wh Cha NET OTOOMINTE temiae. Bi eak ue meee ee 49 

EBSA DIY OMCcOmIpOnen tent: suse oO i eM ee 26 

ATIGIOFOULDULACINCUID = reeeraie een a ee Sum ey fod 1 a 66 

Battery cables: 

(ONMECELON ses ee eee wee awe ees ey Ce De, Si ae ae 27 
Dee rils ea rt ee ere ire ae eee ee 21 

IBSCLCRYapO larity seme = eee oe ai etert re ere gh Oe OE 27 

Block diagram: 

IRaGdiomeceiver Wh-594 Uitte tise! ee cea ee a ee de 59 
RemmlOmeueNNUW Rue LOUr) (coe ae OP eu EL eee ee ee 57 
PiasNOueanemitter: Lov 6) Li 2 Ae oe eh eee ees 58 

Bracket, control: 

SSRIS FR Ur ae, 12 a Soi eS pea eA IE I aad A ee he Spee een O 19 
aes iee5 UGE aay Tape ae tat pe ne Am ieRaa san MR Ne oN DE eae ARN IL i) 26 

Cables: 

TESS ETE eth ple SE aa oh iene: 2 RAM hae CAND TS oat Dp ITS Ve atelces aol Hee ctr Ms 21 
(CASTOR OS | UE Mena ate ee ee eR gE RG ME IEC eg ace, RE Me Me A a,c 21 

Characteristics: 

UPSET SIRS Sy SOURS See Ape ne WTA Ah, MRS SST os 24 
RES r ral erie es See eS i ae 5-8 

Chee eu ogainment performance. 22.45) owot + oo teens 55 

Circuits. (See Theory.) 

atom emimi noua 26) ts OS Deh Leer EA oo. Se 10 

WOnnec tions Sens ta ee A ee ool ae ee 27 

COMtrOrmrainO certo memime ls oN Ee ee eo rd, le eee 14 

Controls, operating: 

RaCiG ser COMO 47) Ua ol ee eee ee eae - 30 
Radio-transmitteper—278/U 2.) 0s. 28 oe eee ee : 31 
iS eee a ee EER eck cpr Sac ee See een cu ptm SE Oe ee 29 

OT Se ene eae meee ee os ee ar Sue See ee ee ee See 21 

Morrecciv cmueasiives meets te. a Xe Bhs Se Pe es hele ae 75-80 

Or Atameiniitip et a mere ee Ue oe a ee ee es 9 

Crystal changing: 

RUA TATOCORVOR EE SOA TL) sce Ve ee A ers es 86 
Pasion ranaiiiperdt—27 5) U os. 2 ee ee eed 85 

Data: 

(POG OS ofp 2 Ss AS TRU Ee A Re CDs We LOPES uC 9 
Rime Maeerecistance uk ie ok a oe au 76, 80 
Demolition of eee et ee. Lao ee ee oO Sle SS 90, 91 
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Description: 


Control pracket.. 2... +--+. --<5 --- 52-5 an eS ee ee 
Dynamotor-power supply DY=93(Ge 2 ae eee ea 
Dynamotor-power supply TD) Y=98/ Gis Se eee 
Dynamotor-power supply DY=100/(U 25. pe Pee se ses 
Electrical equipment cabinet CY¥=2038(*)/ Va Cage an 
Electrical equipment rack MT-1236/VRC------------------------ 
ondset. H-33/Pica+ 25 aes o2 5 cee ee ec 
Power supply PP-867/U- --------------------------"-------7-7> 
Power supply PP-868/U- -------------------------------------- 
Power supply PP-869/U-.-.---------------------------5--7---77- 
Radio receiver R-394/U._ -------------+------------------------ 
Radio set AN/VRC-19(*)---------------------------+---------- 
Radio set control C-847/U_------------------------------------ 
Radio transmitter T—278/U - - ---------------------------------- 
Desert climates: 
Operation 22.0205 soe act acelas oo pana ee 
Weatherproofing:-2.- +2 <2 - 72 4085 65-5 no ea 
Differences in model#2.24- 2-22-4555 eae es sees eae 
Dimensions of components-- ---------------------------------7--77-7-- 
Disassembly : 
Repatking sc giee- a ae oo a soeeee ry n 


Electrical equipment cabinet CY-938(*)/VRC: 
Description: <ca2cseoele 62 oo ae 
Installation... S22 soc 3-2 oe a 2 ee a oe ee se eee ae 


Electrical equipment rack MT-1236/VRC: 
Description... £2245. 3 esas (Soest Sass 
Tnstallation.. oho eee eb eee os oe eee 
Equipment performance check list - - - --- ---------------------------- 
Exterior preventive maintenance_----------------------------------- 


Rorms and records_._..2..2--+--=----24---2-< $3 95254595 ee 
Ronms, lise... >... S2.a.e ieee oo ee ee ee eee 
Frequency changing: 
Radio receiver R-394/U_ _ =~ 2. 22. - 2s oe + ee 
Radio transmitter T-278/U- -.--------------------------------- 
Brequency range. ©0220. - S222 22 eee = ee es 


Handset H-33/PT 


Inspection’ for troubles- . -_2--- -+ 242+ -2--=-4-2- ose 
Installation © 3.20. Glics A oe sol SS 2022 eee eae ee ae 
Interior preventive maintenance 


Maintenance: 

Organizationalos... .20--.--2 2-1-6424 259- shee eae ee 

Preventive nee oes eS nee ee re ee 
Methods of destruction «25-5. -5-- lsh eee et ee ee 
Methods of mounting electrical equipment cabinet CY-938 (*)/VRC-_---- 
Microphone circuit 
Models) differences:_-2--- 52 --2- ---4+=+ 4 = -- p22 sss 
Muting recelver! 524040 ae eee on ee 


New equipment: -0) 22 2 a ee ae en i a aaa 
Nontactical series 


Operating controls: - 25-46-25 2- eee + - 3-348 oes ee cea 

Operating range 

Operation: 
Push-to-talk 
Squeleh 2.2 22 sees ee pe ae ee tee ie on aes 
Starting 
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Organizational troubleshooting: Paragraph 


CGP aVE hope eR RUT a AA Wee NN eel ter Oe ER ter 55 

FLoolsyandsequinmren t 22) 2.50 tis oer ree ere eye ay ae hos 43 
LENO aTeg NU 5.08 WAC Tals all aa Rta pave pois Sa aN se aR ee a 9 
PRINCI ete oe eee ane os ee oe ee eee eee ee ee 50 
IPOWCTHSOUTCO mei sr tye Sek. fea On) eee eae re teas, ken lhe hn 3 
Power supplies: 

Dynamotor-power supply DY—-93/G__-2_. 2.22 ee 15 

Dynamotor-power supply DY—98/G_______________-_-_-___-____- 15 

Dynamotor-power supply DY-100/U_______________-_-___---____- 15 

PoWeesnpDiyc 80 | Ui he ee ee ue Ce 16 

POWEESUDDIY ie S08) Uc ee ai eer tat ata s/s 16 

Power suppiyar re s00/ Uo. 2/0 3 se Oe reise haa 16 
Preventive maintenance services: 

OTC CRS sore se ae ee ar 5 3 3 re ee SS, 46, 47 

Detroit. eS Be eee tn ea eee ne 44 

Gencralitechmiquesc,. o-oo. 2 | ue ses ee ee oe ie aes 45 

IPERIGRO tg earner No 2 ee AE re eee ae NE 8 47 
Pe DOSee tae ee eee te ot 2S te ee oe ae 3 
PAsRatO=talktOperanOn ses. 2 oO. Pee oe eee Se ee 36 
Radio Receiver R-394/U: 

URI CTITC DIVER tees 2. te Noe eles See ae, eth ee eu eu a 86 

Mocn@iGlngraniGueory. 2 oko. eae ee ee le eee 59 

Pes er MON ee ss os Si oe aoe ok poe a 13 

PE COUCUCTMCOAR ING fe... 3... /n.- < |g ae S eee ene ey 34, 86 

esi sDOntaee ere so. 2 Be Ae en rs eae 32 
Radio set control C-847/U: 

(Snes Na alas |e PS at SY ee I ae at Naa ON My eae el ge an 30 

MGSCUN DOM e ae 8 Oo Sl Sc cee ee re es ee ea Ao 14 

UNOS ett 2 2 GY oat ee Rn tate CRs, SAN ea 0) Manet pe egal Baa 81 

RECON cremate ae Se Sot! Sede ee ee PM eee Mere 8 Pe ae 65 
Radio transmitter T—278/U: 

SY ETC Ge TNT G 01 as ala pan ge ge Oa, fh eh ee ete Ca 58 

BY TTES 0) FAR 3 le hE tm a a a eS CE SCN fC) BY ho a ee 31 

TeeC EO UION eee ee Aa ee Oe ee Bee ee 12 
UCC ep tloiemmeeaes ree ar oe 2 ee ee ae 35, 36 
HUECOPUS AD OEOTMber eck. t Ako. 5 ene ee eee coe EE hk SS 2 
TEC DA CETI Kore epee er ee eR ek SNE 2) 89 
LE OT a SiS ta SS oe Sc Thee © Relat a ee ee 81 
RLepINCeIMentrar Parisan 8 00 Sh ee ee nants Sh eee 81 
Resistance measurements: 

Electrical equipment cabinet CY—938(*)/VRC______-------------- 80 

RAGIONSEUACONTEO); C—S4 LAU oa ic oie em cree en cake UN in ee 2 La 79 
Retransmission: 

(OTC FS aires a, Sle ED NES og ge Se IN: ily a eg eerie eee tt 4 67 

DELEON Se Sensis ie Sa ate Sh a hae ene pee ee cs Lee 37 
ig G VEDA DVNTVLIZ oF. 4, AOE RRS ie ee oR NCES ae ACA Ail Aa eS ee eIN & F 22 
TWEE GT aes TN IS ea OBER TENNER of Da ae ae Pe ctype Rr fe) a 50 
UNS TiP dee galt ih a a ee AO REE OEE. Ae HST re Whee. fae Cents MeRer a (uh Alen © Gey aaa 24 
SSPAPCS MUU Or: ot 2 See oc Bi ke ee hs eae oe ed a Se ei 22 
BOUCIChsACUStINONG.. fo 2 2 A a ok eee 6 eee eels RL 35 
DLA Mme PYOCeGUEe $2 oy Ns a aes ee ee eet sl Ne 35 
System: 

IAB PUCATION 20 jou sie ee ek Se oe oe Se ce Nee ec al 4 

APERCGRR Go ON 2 2 has Us Oe VS ae NU ee SR eam See A Oe Syd 57 
able orem ponen tee oe iii VO = a ae eee sec ete Cc hoa 10 
PPCHMICAICHATACLETISVICS Soe oe bac 5a ce Seana se it ed! 8 5-8 
Test equipment: 

PETOUDIOSHOOUINE Sate Sak Oe So rere ee nme ee a yer 1 SS A ae 77 

TICUT CUO: (pS alas kee, hp Peete i oes eye he joy ee ck gue he 84 
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Test points: 


Radio receiver, R—39/ Urs ea Sa eee eee eee 
Radio transmitter) [—278/U see a ie eee 


Unit theory: 2.2322 5.,2 22 ae ee ee 
Unpacking instructions. 40522 2 a eee 


Visual inspections 0 22Se et Ske ee ee ee 


W eatherproofingss = SUS. 2 ee oso eee aie ee 
PW ete tg. oye Be he oe Sh ne 
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